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We Only Skimped On The Price. 


Introducing The Fluke Series 1O—From $692 


| | si ! Large, easy-to-read display: 

Fluke quality: Made in the USA by Fluke, : lento wa: 
with the same rugged reliability that’s made 4000 count digital readout. 
us the world leader in digital multimeters. 
Count on hard-working high perlormance— 

ketsa tia Gas and a two-year warranty to back it up. veottenne eit 

al size: Easy to carry, | ax record with relative 
easy touse. « | time stamp and Continuity Capture™: 


Makes intermittent problems easier to 
find. Records highs and lows—and 
“time stamps” when they occurred. In 
= continuity mode, opens or shorts as brief 
= \\ as 250 us are captured and displayed. 
































New! V Chek™: For fast accurate 
checks on power sources and 
Supplies, set your meter on V Chek— 
and let it do the rest. V Chek will 
determine continuity/ohms; if voltage 
iS present, it will automaticall 

change modes to measure AC or DC 
volts, whichever is detected. For most 
initial troubleshooting checks, here’s 
the only setting you need to make, 





| Capacitance: Autoranging from 
.001 j:F to 9999 xF. No need to carry 
(| a dedicaled capacitance meter. 


For high performance al Fluke’s lowest price, gel 
your hands on the new Series 10. Stop by your 
ia local Fluke distributor and feel what a powerful 
- fos difference the right multimeter makes—at the 

| ri ht price. For a free product brochure or the name 

of your nearest distnibutor, cal! 1-800-87-FLUKE. 


Autoranging with manual option: , 
Your choice. depending on your situation. 


ie ee Shuts sie off 
extending long 
honey ante further. 


O01 S893 nF | 





) New! Slide switch and a onl pee 
7 few pushbuttons control ie 0.9% basic dc 
il functions: Designed { | volt 
‘ all functions: Of | | 1.9% basic ac ve 
7 “accuracy 1.9% basic ac volts 
7 true one-hand operation. - Fast continuity accuracy 4009 count digital 
0.9% basic ohms display 
accuracy 0.9% basic de 
: onary en aT 
act a . wo-year warranty eper asic ac volts 
Fast, accurate tests - Diode Test accuracy 
and measurements: Sleep Mode 0.9% basic ohms 
AC and DC voltage Two-year warranty | accuracy 
measurements to Fast continuity 


600 volts, ohms to aA t 

40 Ms anne “59 5 
‘ continu es 
. and diode test. 


“Suggested US iat price Optional holster with | 
— tit-stand available 





The New Series 10. 
A Small Price For A Fluke. 






Safety—a Fluke standard: 


Designed to meet UL1244, Audible Continuity: 

IEC 1010, CSA and VDE safety To perform fast continuity FLUKE AND PHILIPS 

oe aan checks, just listen for THE T&M ALLIANCE 

Se ene the beep; no need to watch ©1991 John Fluke Mfg. Co., Inc, Prices and specifications 
the display. subject to change. Ad no. 00130 


New! TL75 Hard Point™ Test Leads: 
Comfort grip with extra strong tips 


for extended service life. (= LJ K = ® 
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BUILD THIS 


37 VFX DIGITAL SIGNAL PROCESSOR 
Use this voice effects processor to change the pitch of your voice 
and to create special effects. 
Craig Borax and David Beck 
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71 SLOPING VEE ANTENNA SaSaes HSS ST 
A low-cost boost for your shortwave or ham transmissions. Saas SO SS 
Richard A. Formata {Sse i SS 

79 ATV LINEAR AMPLIFIER Smee Benes ee 
Our low-noise downconverter lets you receive amateur TV signals on SSeS SE ies See 
a standard TV! | PAGE 58 


William Sheets and Rudolf F. Graf 
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53 NOT WORKING TO NETWORKING 1 i a 
Basic and advanced equipment for troubleshooting local-area Downconverter 
networks. ) ach 


a = 


Gary McClellan 


"TECHNOLOGY 


58 THE 555: A VERSATILE TIMER 
Learn how to use the 555 in practical timer applications. 
Ray M. Marston 
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- PAGE 79 


110 Advertising and Sales 
Offices 







8 VIDEO NEWS 92 AUDIO UPDATE | sos 
Alicante gs o4 Fon at Fitirn shock. 110 Advertising Index 
ceo field. Larry Klein 101 Buyer's Market 

ae eee 95 DRAWING BOARD | 4 Editorial 
22 EQUIPMENT REPORT Video scrambling. | 
Beckman Industrial DM10XL Robert Grossblatt 16 Letters 
DMM 97 COMPUTER 33 New Lit 
85 HARDWARE HACKER CONNECTIONS 24 New Products 
Apple's PhotoGrade, and The Cheshire Cat, multimedia, 12 O&A 
more. and vision. | 
Don Lancaster Jeff Holtzman 6 What's News 
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One of the latest electronic buzz- 
words is “digital signal processing” 
or DSP. We're not surprised to hear 
so much talk about it. DSP is being 
used in everything from compact 
disc players, to weather satellites, 
to the retrieval of photographs from 
NASA space missions. If you're curi- 
ous about DSP technology, turn to 
page 37. Our VFX Digital Processors 
lets you take a hands-on approach to 
an exciting new technology, and 
have some fun while you re at it. The 
VFX (voice effects) processor uses 
DSP techniques to alter the pitch of 
your voice, or to produce reverb and 
echo effects. It's much less expen- 
sive than any commercially avail- 
able DSP product, and you'll learn 
about the technology as you build 
and use it. 


COMING NEXT MONTH 
THE OCTOBER ISSUE 


GOES ON SALE 
SEPTEMBER 3. 


BUILD A HIGH-EFFICIENCY FM HANDI-TALKIE 

This small, light-weight transceiver is powerful and efficient, 
offers narrow-band FM modulation and 

can be designed to operate anywhere from 27 to 32 mHz. 
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BUILD A 60-Hz POWER INVERTER 
it will provide over 200 watts to your line-powered devices. 


DESIGNING HIGH-POWER, LOW-DISTORTION AMPLIFIERS 
Real-world applications from a simple 20-watt composite 
amplifier to a 70-watt bridge amp. 


DIFFERENTIAL TEST PROBES 
How and why to use a differential probe. 





As a service to readers, ELECTRONICS NOW publishes availabe ee ee products, 
epoca ses ott oe NS ast g cetera sede possible variances in the quality and condition of 

is and worlunanship used by readers, ELE CS NOW disclaims any responsibility for 
eneSenmag of reader-built projects based upon or from plans or information published in this magazine. 


Since 5 Reta t ond circuitry described Lissa oF auc setecs: Ee ihe takin unl co cone patents, 
ELECTRONICS NOW disclaims any ability for the infringement of such patents by the making, using, or sel of any such 
equipment or circuitry, and suggests that anyone interested in such projects consult a patent attorney. 


ELECTRONICS NOW, (ISSN 0033-7862) September 1992. Published monthly by Gernsback Publications, Inc., 500-8 Bi-Coun 
Boulevard, Formingcae, NY 11735. Second-Class Postage paid at Farmingdale, NY and additional mailing offices, Second: 
Class mail registration No, A125166280. authorized at Toronto, Canada. One-year subscription rate U.S.A. and possessions 
$19.97, Canada $27.79 mentee G.S.T. Canadian Goods and Services Tax Registration No. A125166280), all other countries 
$26.97. All subscription Sided by C in U.S.A. funds only, via international postal money order or chock drawn on a U.S.A, 
bank. Single copies $2: oe et Gernsback Publications, Inc. All rights reserved. Printed in U.S.A. 





POSTMASTER: Piease send address changes to ELECTRONICS NOW, Subscription Dept., Baz 55115, Boulder, CO80321-5115. | 


envelope must accompany all submitted of artwork or photographs if their return is 


As addressed 
desired should 
photographs while in our possession or otherwise 


be rejected. Wo distaim mny fesponsiilty forthe loss or damage of manuscnpta and/or artwork or 


Hugo Gersback (1884-1967) founder 


Larry Steckler, EHF, CET, 
editor-in-chief and publisher 
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ART DEPARTMENT 

Andre Durant, art director 
Injae Lee, illustrator 

Russell C. Truolson, illustrator 


PRODUCTION DEPARTMENT 


Ruby M. Yee, production director 
Karen S. Brown 


Saran 9 Mates Graphics 
Cover photo by Diversified Photo 
Services 


Electronics Now is indexed in 
Applied Science & Technology Index 
and Readers Guide to Periodical Liter- 
ature. 


Microfilm & Microfiche editions are 


available. Contact circulation depart- 
ment for details 


Order Entry for New Subscribers: 
1-800-099-7139. 





5 WAYS TO STOP 
WASTING TIME IN 





Sip Stop wasting your 
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i‘. » time soldering. Save 
ik ~~ hours of soldering, 
gees desoldering, resoldering 
with Quick Test™ sockets 
and bus strips. Connect/ 
disconnect resistors, capac- 
itors, transistors, ICs, etc. as 
fast as you can push in/pull 
out leads. Interlock for limit- 
. less expandability. Priced as 
' ) low as $1.60, you'll wonder 
7 how you've done without 
them! 


Stop wasting 

your time (ei 

breadboard- f =f 
be ing. Here Se: 
are three popular PROTO & 
BOARD® Brand solderiess 
breadboarding systems that 
meet any budget or time 
schedule. First the diminutive f 
PB-10's 840 contact points & 
and 3-color binding posts. 
PB-102 has 1,240 tie points, i 
accepting up to 12 16-pin ICs.  - 
Finally, PB-103, with 2,250 contact 
points, and up to 24 16-pin capacity. 
They're affordable, American-made, 
lifetime guaranteed. You'll soon see ‘Saemspe 
why PROTO BOARD Brand is ; 
Today's Standard 
for Quality in 
Breadboarding. 





ra Stop wasting your 
time jury-rigging 
large numbers of circuits. Here are two oversized 
PROTO BOARDS Brand, with expanded area, tie 
points, and more to keep your ideas together. PB- 
104 features 3,060 tie points, which can handle to 32 
16-pin ICs with ease. Four color coded binding 
posts, and roomy 9.2" x 8" metal panel make it 
big...but simple. The humungous PB-105 lets you 
load up to 48 16-pin ICs, and much more onto its 





















¥ Call toll-free for details | GLOBAL | 
| 1-800-572-1028 SPECIALTIES 
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5-color coded 
binding posts 
and 1/ 
sockets, for 
over 4,560 
contact 
points. 
Lifetime ~ 
guarantee. 
American- 
made. 
Affordably priced. 
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Stop wasting your 
time plugging- 
in external power. 
El We've added the 
power to the breadboard. And, 
what power! Up to triple voltage 
power, +5V, + 12V, — 12V, reg- 
ulated/current limited and DC. 
Up to 2,250 tie points, with 24 IC 
capacity and 14 pin DIPs. Now you 
can create, test and modify TTL, CMOS, 
Op-Amps and even microprocessor circuits. Plus, 
there is the standard Global Lifetime Guarantee on 
the sockets. And, wait 'til you see the modest prices! 


KEW 


Stop wasting time designing 
computer circuits. Now you can 
use your solderless breadboard . 
concepts for designing accessory we, 

circuits. PROTOCARD® is a PROTO 

BOARD Brand which fits any standard 

slot in your IBM, PC/XT or PC/AT computer. Some 
modules even include built-in basic decoder circuits 
for memory and I/O addressing. Breadboard areas up 
to 3,360 contact points. Buffered versions eliminate 

~ loading of pc buses. 
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Global Specialties. An Interplex Electronics Company. 

70 Fulton Terrace. New Haven, CT 06512. 

Telephone: (203) 624-3103, © Interplex Electronics 1989. 
All Global Specialties breadboarding products made in USA. 
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EDITORIAL 


NOW’S THE TIME 





Now, according to Webster's New World Dictionary, means “at the 
present time; at this moment.” Electronics Now is just what its 
name implies: a compilation of what is happening in electronics at 
this moment! 


Electronics Now brings you the latest news, the newest products, 
the most useful training, the most exciting projects, the newest 
how-to information. We help you learn how it works, how to keep it 
working, and, of course, how to make your own. We even show 
you what may happen tomorrow. 


Above all else, we remain your electronics magazine. We know 
that the great majority (89%) of you earn your living in electronics. 
But you are the engineers and technicians to whom being an 
electronics professional is more than just a job. In your spare 
time—your leisure time—your personal time—you still want to 
know and learn more about electronics. 


You want to know how Caller ID works. You want to know how 
digital audio tape compares to digital compact cassettes. You need 
to know about cellular telephone services and the personal 
communication networks of tomorrow. You need to know what 
microprocessor your next computer will have. You have to know 
what the next generation IC's will be like. 


Bringing you information on those and other subjects is our forte. 
We work and strive to stay on top, to learn, to explore, and follow 
late-breaking developments in electronics. And we do it now! 
That’s where our new name—Electronics Now—comes from. 
That's what we bring to you —today and tomorrow— 
Electronics Now! 


Stay with us as we evolve and grow to meet the ever growing 
challenge of the electronics revolution. Stay with us as we continue 
our quest for the most exciting, most revolutionary, and most 
daring developments of today and tomorrow. Become, through our 
pages, a part of the most important and influential segment of our 
modern world. Come with us as we become Electronics Now. 


May iB 


Larry Steckler, EHF/CET 
Editor-in-Chief and Publisher 


Ren im ren rt 


for only $9.95 


when you join the Electronics Engineers’ Book Club 





ELECTRONICS ENGINEERS’ 
HANDBOOK, Third Edition 
Edited by D.G. Fink 

and D. Christiansen 


Completely revised, expanded, and updated, 
this third edition of the desktop reference is 
widely considered the definitive work in its field, 
covering all aspects of today’s electronics 
engineering. Written and compiled by more than 
170 experts, this giant handbook shows you 
how to use the latest design and cost-cutting 
solutions at work in the industry today. You'll 
find a wealth of new material on electronic 
systems design, computer systems and digital 
recording, telecommunications, process control, 
laser technology, and CAD of electronic circuits. 
It deals with the full range of theory and prac- 
tice, covering essential principles, data, devices, 
components, assemblies, circuits, functions, and 
applications. 





2,624 pages 1,800 illustrations Book No. 9255H Hardcover 


if coupon is missing, write to: Electronics Engineers’ Book Club, Blue Alidge Summa. PA 17254-0860 


As a member of the 
Electronics Engineers’ 


eS eS ee 

ELECTRONICS ENGINEERS’ 

eens Oo CLL 
| Blue Ridge Summit, PA 17294-0860 


|| CUYES! Please send me Electronics Engineers’ Handbook, 3rd Ed. 


. .. you'll enjoy receiving Club bulletins every 3-4 


weeks containing exciting offers on the latest 
books in the field at savings of up to 50% off of 
regular publishers’ prices. If you want the Main 


selection do nothing and it will be shipped 
automatically. lf you want another book, or no 
| book at all, simply return the reply form to us by 
the date specified. You'll always have at least | 
10 days to decide. Your only obligation is to | 
purchase 3 more books during the next 2 years, 
alter which you may cancel your membership 


at any time. Publishers’ prices shown. ©1962 EEBC 





(9255H), billing me $9.95 plus shipping/handling & tax. Enroll me as a 
member of the Electronics Engineers’ Book Club according to the terms 


| outlined in this ad. If not satisfied, | may return the book within 10 days 


and have my membership cancelled. A shipping/handling charge & sales 
tax will be added to all orders. 


Name 
Address _ 
City/State 


Zip _ Phone 


Valid for new members only, subject to acceptance by EEBC, Canada must remit in U.S. funds. 
Applicants outside the U.S. and Canada will receive special ordering instructions. APIF9S2 
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| matchbox-size drive by HP, not | 


World's smallest hard-disk 


drive 


Hewlett-Packard Company intro: | 


duced the world’s smallest hard- 


disk drive in June. Its 1.3-inch Kitty- | 
hawk Personal Storage Module can | 


store up to 21.4 megabytes of data 
(formatted). The introduction of the 


| known for its expertise in that tech- 


nology, seems to assure continued 
life for rotating disk memories. HP's 
development makes it highly un- 
likely that disk drives will be driven 
out of the market by semiconductor 
memory modules in the forseeable 
future. 

The drive was developed for 


| palmtop, pen-based and sub note- 


book-size computers whose man- 
ufacturers are continually seeking 
component size, weight, and power 
reductions. The disk drive package 
measures 0.4 inch X 2 inches X 
1.44 inches, and it weighs about 
one ounce. The platters rotate at 
9400 rpm, and average seek time is 
less than 18 milliseconds. 

HP says the drive —which will be 
priced at $250 in high volume—is 


far more resistant to shock than the | 
| 1.8-inch and 2.4-inch drives now 
- available. In addition to applications 


in existing products, HP predicts 
that Kittyhawk will find a place in 
such future products as printers, fax 
machines, medical equipment, 


communications gear, and digital | 


imagers. Company officials even 
see a place for it in consumer video- 
game cartridges and as data stor 
age media for cellular telephones 
and digital copiers. 

The sub-mini disk drive was de- 
veloped in cooperation with several 
companies including AT&T Micro- 


electronics (Berkeley Heights, NJ) | 


and Citizen Watch Co., Ltd.. of 
Japan. Working with AT&T Micro- 


electronics. HP was able to reduce | 


the 20 to 30 IC’s typical of most of 
today’s 1.8- and 2.5-inch drives to 
just seven, 


According to HP, the cost of | 
semiconductor memory equivalent 


developed a non-invasive technique 





HEWLETT-PACKARD’S 1.3-INCH DRIVE | 


shown here actual size. 


to the capacity of the Kittyhawk is | 


about five times the price of the 


drive—and that is before the learn- | 








ing curve price reductions have | 


taken effect. Twenty megabytes of 
semiconductor memory now has an 


OEM price of about $1000 ($50 per 


Mbyte); by comparison, at Kit- 
tyhawk's present OEM prices, the 
cost of memory is $12 per Mbyte. 


The drive module stores data like | 


a standard Winchester drive, and it 
connects with a Personal Computer 
Memory Card International Associ- 
ation (PCMCIA) or standard AT in- 
terface. The 21.4-Mbyte drive has 
two platters and three heads. The 
modules contain a sensor that de- 
tects impact and causes them to 


shift to a self-protective mode to 


preserve data. 


Advanced MRI technique 
Advanced magnetic resonance 

imaging (MRI) now permits the 

measurement of the flexibility of 


blood vessels, a key predictor of | 


heart disease. Scientists at GE Re- 


search and Development Center 
(Schenectady, NY), working closely 
with researchers from the Imperial 
College of Science, Technology, 





and Medicine (London, U.K), have | 








A BLOOD-FLOW | 








<——=—— — - —~r 
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based on MRI technology that si-| 
multaneously determines blood-| 
flow velocities at different points| 
along a blood vessel. 

The measurements obtained can 





then be used to calculate the speed | 
at which a pressure pulse travels| 
away from the heart and down a| 
vessel after the heart contracts. 
Those wave propagation speeds 


_ permit the computation of vessel- | 


wall flexibility, a factor in the deter- 
mination of the presence of dis- 
eases such as atherosclerosis. 
GE's MRI technique is expected 
to be able to follow changes in) 
blood-vesse! flexibility as people 
age or as diseases develop. Be- 
cause it relies on MRI angiogra- 
phy,there is no need to insert a 
pressure transducer on the end of a 
catheter that must be snaked 
through the arteries, a potentially 
dangerous invasive process. 


anil 


measurement made with an MRI 
imaging technique is studied by GE 
scientists Charles Dumoulin and 
Robert Darrow. 


In MRI inspection of internal 
organs and tissues is done with a 
combination of powerful magnetic 
field, radio-frequency emissions | 
and computer computation. A su- 
perconducting magnet within the 
barrel-shaped MHI equipment can 
produce a 1.5 Tesla field within its | 
one-meter bore where the patient is 
located. 

The patient within the bore is 
continued on page 21 | 


asuour ELENCO & HITACHI PRODUCTS  cattittne: 


1-800-292-7711 


SHIPPING yay Y | ~ e eo! aT te vd CE S 1-800-445-3201 (Can.)| 


Hitachi RSO Series HITACHI COMPACT SERIES SCOPES 
(Portable Real-time Digital Storage Oscilloscopes) SPECIAL | BUY This series provides many new functions euch es CRT 
VC-6023 - 20MHz, 20MS/s _. $1,695 . e | | Readout, Cursor measurements (V-1085/1065A/665A), Fre- 
VC-6024 - SOMHz, 20MS/s $1,995 vinta cuNie coopes se Gueniey CHE TV elueclt ai ee pone Ouenoer at enter 
VC-6025 - SOMHz. 20MS/s aa 62.195 = : _ sweep and Tripper Lock using a 6-inch CAT.You con't feel 

ee —— ‘ ; the compactness in terms of perlormance and operation. 

VC-6045 - 100MHz, 40MS/s Call Hitachi Portable Scopes ' oe e 
VC-6145 - 100MHz, 100MS/s Call DC to SOMHz, 2-Channel, DC offset func- V-660 - GOMHz, Dual Trace____ $1,149 
RSO's trom Hitachi feature roll mode, averaging, save tion, Alternate magnifier function V-665A - 6OMHz, vt wicursor__s $1,345 
memory, smoothing, interpolabon, pretnggenng, cursor ; V-1060 - 100MHz, Dual Trace _ $1,395 
measurements. These scopes enable more accurate. V-525 - CRT Readout, Cerect Meas =e V-1065A - 100MHz, DT, wicursor__—ss«s$$ 1,649 
emgeer coservaton cf comper waveterns, in n ace on to V-523 - Delayed Sweep__ sds $975 f : 
= : an ; V-1085 - 100MHz, OT, w/cursor . $1,995 
such funciosns 25 haricopy va a potter mteriace and V-522 - Basic Mode! = $475 ‘ .— 
wareton transite: wa the AS-23>2C irtertace. Erne yoy thw V-422 - 40MHz : S7r5 eaten: : Sos oe a = 
comion of analog ang the power to égta V-223 - 20MHz delayed sweep S695 TE ee eee eee s28 
25MHz Elenco Oscilloscope 222-20MHzceluxe_______ $625 Flenco 40MHz Dual Trace 


EER PRICE BREAKTHRU “sou: 9 499 

S-1325 20MHz Digital Stora sOsclliceeo 5, aa S-1340 
+ Dual Trace <‘Analog/Dinea Scope : m { | «High luminance 6" CRT | 

e imV Sensitivity |e 2K word per channel memory DS203 | * imvV Sensitivity 
*6"CRT |» 10MS/s sampling rate : eee +) ©10KV Acceleration Voltage | 

«X-¥ Operation |* State-ol-art technology $775 = a ee e 9ns Rise Time 

Shy eae "51360 60MH2 Delay Sweep $775 | ee + X-Y Operation 

e (2) 1x, 10x Probes included L_?” , ay = eeeP | * Includes (2) 1x, 10x Probes 


Al scopes include probes, schemaics, operziors marwal and 3 year (2 yrs jor Elenco Soopes) world wice warranty on parts 4 labor, Mary accessones availaiee for all Haach 
scopes. Call or write for complete speciicahons on these and many other fine oscilloscopes. |x, 10x Scope Probes: P-1 65MHz $17.95, F-2 IOOMHz $21.95 








.. Digital Multimeter | ——— Multimeter with | | ) 
CM-15508 5° win | 0007 Capocitonce & | FLUKE MULTIMETERS 
% inductance & | .22== Transistor Tester Scopemeters (All Models Available Cell) 
$58. 95 | D> way, 2 Capacitance | Model 93 21,095.00 70 Series 
QRances) jenn Pus $55 CM-1500B | Model95 $1,395.00 Model 701 $65.00 
1pt-20 potuld =e = $75.00 | Roads Volts, Ohms | Model97 $1,695.00 = Modal 771 $145.00 
5% basic accy. diene LCM-1650 | > Current, Capacitors, | 10 Series Model 79! $169.00 
Ten Functions | =, %.5.: Transistors and § =©§ Mode! 10 $62.95 60 Serles 


Zero control w/ Case | ott. ye 
Big 1° Display | ' ' Diodes /withcase f Model 12 $79.95 Model 87 $289.00 





Digital Triple Power Supply | AM/FM Transistor _ True AMS 41/2 
XP-765 Radio Kit MET ight muttimeter 
$289 | with Training Course ee M-700T 


bave 1A Model AMFM 108] [A a $135 
ov @ 5A | ey ~: 
| i a. ss AdtuTac 
Fully regulated, Shon circu protected $26.95 MME Ss hostane” 
with 2 linet control, 3 separate supplies 14 Transistors ¢ 5 Diodes ieee §=6with Freq. Counter 


GF- 8016 Function Generation | Function Generator XK-500 Digital / Analog Trainer 
aie with Freq. Counter | == Blox} Acomplete mini-lab for bullding, testing, prototyping analog and digital circults 
$ 2 4 9g =: 5: % #9600 Elonco's Digital/Analog Tralnor is specially designed for school projects, with 5 built-in power 
s %...8 | supplies. Includes a function genoralor with continously variable, sina, triangular, square wave 
Sine, Square, Thangle Renaersecmmmensn $28.95 forms. All power supplies ara regulated and protected against shorts, 
Pulse, Ramp, .2 to eMHz | ae wer Supplies | 
Freq Counter .1 - 10MHz | Provides sina, triangle, scuare a ltt aso Supply 
invExt operation | wave from 1Hz to MHz | @ +125 20V0C @ SArp 
GF-8015 without Freq. Meter $179 | AM ot FM capability =e au annee aan 
! [1.25 to -15VOC @ 1 Amp) 
Learn to Build and Program Wide Band Signal | & “2voC@ | Are 
ee | \@ Arp 
Computers with this Kit | Generators B sSVDC @ 1 Arp 


Ss: All s, Assembly and Lesson M , | @ OVAC Certer lapped 
Incdudes: Al Paris, Astembly and Lesson Manuva | @ 15VAC mt Axe 


Model Analog « Section 
. ®@ Function Generator Sins, 
MM-8000 on eS] Trlangular, Square wave lor 
$ 1 2 9 0 0 ih Seen ee e' Frequency adjuttabla in live 
' Pees tte |, | hinges from 1 to 100K 
yi f . Fine frequency adjust 
Armpiituce aciuist 





Digital - Section 
@ Eight data twiches 
® Two no beurre bge refiches 
3G-9000 $129 Satay meenaar rn eaneres 
RAF dj Mids ul =| inh 1 be TOO 
Surteg fom scratch you bud acompiess system. Our | te toe pores @ Chock arpitucte SVPP equare weve 
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| still no substitute for the CRT when 


VIDEO NEWS 


What's new in the fast-changing video industry. 


® Flat panels for HDTV. There's 


it comes to large-screen resolution, 
but that doesn’t mean that de- 


| velopers around the world aren't still 


trying to find that elusive giant pic- 
ture on the wall for HDTV. Two 
promising developments recently 
surfaced in Japan. 

Flat plasma display. The pres- 
tigious Japan Broadcasting Corpo- 


| ration (NHK), Japan's public-televi- 


sion broadcaster, recently held an 
impressive progress-report demon- 
stration of a thin glass sandwich 
HDTV plasma display panel that it 


| says could be commercialized as 


soon as 1997. The system is being | 


developed as a joint effort with Mat- 


| sushita (Panasonic), NEC, Oki Elec- 


tric, and Dai Nippon Printing. Texas 
Instruments has a contract to de- 
velop semiconductors for the sys- 
tem. NHK is now demonstrating a 
working mode! HDTV display panel 
with a 16:9 widescreen aspect ratio. 


the model is three inches thick and | 


weighs less than 18 pounds. 

NHK concedes that there's more 
work to do, but thinks the answers 
to the remaining problems are in 
sight. The screen has 1344 display 
cells horizontally and 800 vertically, 
for a resolution of 1,075,000 pixels, 
but it still falls short of the neces- 
sary brightness and life for a con- 


| sumer display. The final version will 


have smaller cell size. NHK is prom- 
ising to show a 55-inch working pro- 
totype next year. 

Ferroelectric LCD. Working with 


-a technology that others have re- 


jected, Canon of Japan believes 


| that it has found the solution to the 
| need for giant thin color screens 


| with no flicker and with a wide dis- 


play angle for digital HDTV. While 
others work with the frustratingly 
difficult problems of active matrix 
LCD's, Canon has chosen to gam- 
ble on ferroelectric LCD (FELCD), a 
technology known since 1974. Can- 
on is already planning to build sev- 
eral plants to mass-produce con- 


| sumer HDTV panels. 


Canon scientists believe that 
there is no theoretical limit to the 
size of FELCD screens. FELCD ma- 
terial differs from active matrix LCD 
transistors in that it’s bi-stable—it 
can only be switched off or on. 
Once switched on, an FELCD mole- 
cule remains on until turned off, and 
vice versa. That would make it ide- 
ally suited to digital TV transmission 
if the problem of color rendition and 
gray scale could be solved. Canon 
says it has done this by calling on its 
work in black-and-white and color 
printers. 

Canon says that it will start mak- 
ing computer monitors using the 
FELCD material next year, moving 
to color in 1994. The company al- 
ready has displayed a still color 
screen with nearly HDTV resolu- 
tion—four times better than com- 
puter VGA color CRT monitors. The 


| planned 15-inch computer display 


has a resolution of 1280 x 1024 pix- 
els, and the proposed 16:9 HDTV 
display is scheduled to have 1920 
pixels in each of 1152 horizontal 
lines. 


® Widescreen sets in the U.S. 
Thomson Consumer Electronics 
continues to dole out information 
about its widescreen 16:9 aspect 
ratio TV sets just a little at a time. 


| The first sets, due out late this year 


under the RCA and ProScan labels, 
will have 34-inch picture tubes made 
in Thomson's tube plant in Italy. The 
company is shooting for a price of 
$4000-S5000 for the first sets, 
less than the price tags for Thom- 
son widescreen sets that are al- 
ready available in Europe. However, 
Thomson plans to start manufactur 
ing widescreen tubes in the U.S. in 
1994, and its goal for that time is a 
34-inch widescreen set at about the 
price of today’s 35-inch standard as- 
pect ration (4:3) sets, which now 
start at less than $2000. In addition 
to the 34-inch direct-view set, 
Thomson plans to offer widescreen 
projection sets in larger sizes begin- 


ning next year. 


due next year. 
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| © Hughes-JVC projection 


pact. Hughes Aircraft, which has 
manufactured multi-million dollar | 


| video projectors for the Pentagon, 


is gearing up for civilian production. 
Hughes has been seeking a con- 


| sumer-electronics partner to de- | 
| velop a consumer version of its | 


liquid-crystal lightvalve (LCLV) proj- 
ection system. It finally found that 
partner in Japans JVC. Hughes- 
JVC Technology Corp., 60% owned 
by Hughes and 40% by JVC, will 
develop consumer and commercial 
versions of LCLV projectors. The 
system combines a high-resolution | 
CRT for image generation with sep- 
arate LCD panels and an external | 
light source to provide a very bright | 
picture with high resolution. It is a 


| candidate for future giant-screen 


HDTV projection sets. 

This fall, Hughes-JVC will market | 
professional models already de- | 
veloped by Hughes, priced from 
$8000 to more than a million dol- | 
lars; consumer versions will cost | 
from $2000 to $7000. JVC will | 
manufacture consumer projectors 
and key components in Japan, and 
will distribute LCLV projectors 
worldwide through its sales net- 
work, Hughes said that HDTV reso- 
lution has been achieved with LCLV 
projectors, and 35mm-film resolu- 


| tion is the next target it will be 


shooting for. 


| © 8mm video decks here. The | 
| success of the 8mm video format in | 


camcorders must be followed by 


| decks for showing and editing home 
| videos. Sony was the only source 


8mm decks, but two others have 


| appeared. The compact decks with 


hi-fi stereo sound, which carry the 
RCA and Samsung brand names, 
are expected to sell for about $499. | 
They're both made by Korea's Sam- | 
sung. In the future is a dual-well 
8mm/VHS deck to transfer 8mm 
videos to VHS cassettes and for 
editing home videos. Go-Video has 
already shown a prototype model, 
R-E 


With NRI hands- J 
on training, you 
can experience 


the rewards 
of a career 


in computer 
programming 


Now you can get the practical training 
and experience you need to succeed in 
computer programming, today’s top- 
growth compere career field. 

NRI at-home training gives you 
real-world programming skills in four of 
today's hottest computer languages: 
BASIC, Pascal, C, and COBOL. You get 
hands-on training that now includes a 
powerlul 386sx/20 MHz mini-tower 
computer, modem, and programming 
software ... all yours to train with and 
keep! Best of all NRI gives you the 
programming know-how you need 
to succeed on the job, in a new 
career, or in a business of your 
own. 


Job opportunities for the 
skilled computer programmer 
will increase by 71.7 percent 
over the next 10 years according to 
Bureau of Labor Statistics forecasts. And 
now, with NRI training, you can be one of 
the increasing number of computer 
programmers using their skills to build a 
top-paying career — even a business of 
their own — in this professionally and 
financially rewarding high-tech field. 


V The only programming 
course that includes a powerful 
386sx-based computer system 
and programming software 
you keep bi. , 


Right from the start, 
NRI training gets you 
actively involved in 
the challenge of real- § 
world programming. 
You learn how to 
create the kinds of 
full-featured, 
powerful pro- i 
grams today's eee 
employers and exe 
clients demand. : 
And, unlike any other school, NRI lets you 
experience first-hand the power of an IBM 
PC/AT-compatible, 386sx-based computer 
system, complete with modem, a full 
megabyte of RAM, disk drive, and monitor 
— all yours to train with and keep! 
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Plus you 
explore the 
extraordinary 
capabilities of 
not one or 
two but four 
in-demand 
computer 
languages, You learn to design, code, run, 
debug, and document programs in 
BASIC, Pascal, C, and 
COBOL. In the 
process you become 
uniquely prepared for 
the wide variety of 
programming opportuni- 
ties available today. 


¥V No previous 
experience necessary 


Immediately, you start getting the 
money-making job skills you need to 
secure a future in compuler programming 
— no matter what your background. NRI's 
unique Discovery Learning Method guides 
you aD from computer novice to com- 
puter professional with step-by-step lessons 
covering program design techniques used 
every day by successlul PC programmers. 

You'll find no heavy textbooks to 
plow through. No night classes to attend. 
Instead, NRI’s at-home, step-by-step 
training covers all the bases, guiding you 
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from the important fundamentals to real- 
world methods and techniques. Backed up 
throughout your course by your experi- 
enced NRI instructor, you quickly gain the 
skills you need to handle a wide variety of 
programming tasks with confidence. You 
even use your modem to “talk” to your 
instructor, meet other NRI students, and 
download programs through NRIs exclu- 
sive programmers network, PRONET. 


VY Send today for 
your FREE catalog 


Now you can experience the professional 
and financial rewards of a career in 
computer programming. See how NRI at- 
home training gives you the know-how, 
the computer, and the software you need 
to get started in this top-paying field. Send 
today for your FREE catalog! 

If the coupon is missing, write to us 
as the NRI School of Computer Program- 
ming, McGraw-Hill Continuing Education 
Center, 4401 Connecticut Avenue, NW, 
Washington, DC 20008 
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™ Check one free catalog only 
|| Computer Programming 

C) Microcomputer Servicing 

CL] PC Applications Specialist 
Name 


4 
j Address 
] 


] City 


Accredited Member, National Home Study Council 
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DOUBLE AND HIGH DENSITY 

Is there any truth to the rumor 
I've heard that the only dif- 
ference between 32-inch dou- 
ble- and high-density disks is 
the extra hole in the corner of 
the plastic package? Just about 
everybody | know buys the dou- 
ble-density variety and then 
punches a hole in the plastic 
case to turn the disks into high- 
density ones. I’ve done it myself 
and can’t see any difference be- 
tween these disks and the ones 
with “HD” stamped on them.—F. 
Foeg, Frish, CA 

This is one of those times when | 
have to say that your guess is as 
good as mine. I've done the same 
thing to double-density disks and 
have never had a problem either. | 
know people who swear they're dif- 
ferent but I've never had a practical 
example of it. 

| remember reading a long de- 
scription of the chemical difference 
in the media but it seems to have 
made little impression on me since 
all | remember is that the article was 
long and technical—the details have 
disappeared completely from my 
mind. 

From a practical point of view, I've 
had more trouble with “real” high- 
density 32-inch disks than with the 
ones I've punched or drilled into ex- 
istence. This is just as true for 
name-brand disks as it is for the 
generic (and cheaper) variety. 

Just about the only piece of hard 
information | have for you is the fact 
that some older high-density 3'- 
inch disk drives don't have the LED 
and sensor setup to look for the 
extra hole. Those drives are usually 
found on the older PS2 computers 
from IBM. 

| know that this letter—and the 
answer—will spark a host of mail 
from people who are into disk media 
chemistry. That may be a good thing 
because this rumor about 3'-inch 
disks has been floating around 
since the high-density variety first 





FIG.I—A SECOND HOLE INDICATES 
that a disk is high-density. 


came on the market. If people out 
there really have the answer, and the 
credentials to back it up, | look for 
ward to hearing from them and I'll be 
sure to pass the ‘'real’’ information 
along. 


THE APPLE FAMILY 

I'm thinking about buying a 
used Apple lle for my son since 
there are some good buys 
around, but I'm not sure about 
the difference between these 
computers and the other mem- 
bers of the Apple family. Also, 
I'd like to know if | can use my 
color TV for a monitor or will 
everything be unreadable?—S. 
Gibbs, Redondo Beach, CA 

Apple isn't what Apple once was. 
It’s sad but true that while Apple 
made a lot of money with the Apple 
ll series by saturation selling in the 
educational market (mostly grade 
schools), they seemed to have 
shifted their corporate focus to the 
Macintosh. While there are some 
similarities between all the mem- 
bers of the Apple II family, they are a 
completely different breed from the 
Macintosh. 

Once upon a time, Apple Il com- 
puters were targeted mostly at the 
schools and the Macintoshes were 
aimed at the graphic arts, but this 
seems to have changed. Apple has 
reduced the amount of corporate 
resources devoted to the Apple Il 
and has been touting the Macintosh 


as an alternative to IBM compati- 
bles in the business world. 

To answer your first question 
more specifically, there's a big dif- 
ference between the Apple Ile and 
the Apple llgs. The ‘e” stands for 
“enhanced” to highlight the dif- 
ference between it and the older 
Apple li+ it replaced. The “gs” 
stands for ‘‘graphics/sound” and is 
a way of emphasizing the difference 
between it and the older Apple Ile 
you re thinking of buying. 

While the Apple ligs can run a lot 
of the software written for the Apple 
lle, the reverse isn't true at all. The 
hardware is very different and so are 
the capabilities of the two ma- 
chines. If you have some specific 
software in mind, a used Apple lle 
can be a good buy but, if you're sold 
on the idea of having one of the 
Apple Il series of computers, spring 
for the extra bucks and hunt up a 
used Apple ligs. 

lt may interest you to know that 
friends of mine who teach the com- 
puter courses in grade schools tell 
me that it’s getting harder and hard- 
er to find new software for the Apple 
ll computers—even for the top of 
the line Apple Ilas. You should 
check with people in the schools 
near you and find out for yourself 
since even the world’s greatest 
computer isn't worth anything if the 
larger software companies are with- 
drawing their support. Remember 
these people are market driven and 
they may know something we don't. 
It's not always wise to rely com- 
pletely on the advice of the sales- 
men in the Apple stores. They make 
their money selling computers, not 
writing the software that will run on 
them. 

As far as using a TV is concerned, 
it might be OK for games but if you 
want to do anything more serious, 
you'll find it entirely unsuitable. You 
might save some money by not buy- 
ing a real monitor but it's a safe bet 
that all those savings will go into eye 
exams and new glasses. 
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a .- Magazine for the budding scientist, the serious 





Science PROBE! — the only 
magazine devoted entirely to Amateur 
Scientists! If you are fascinated by sci- 
ence in allits many forms...if you can't 
stay away from a microscope, tele- 
scope, calipers, or test tube — we in- 
vite you to share the wonders in every 
issue of Science PROBE! You will join 
a community of Amateur and Student 
Scientists who enthusiastically seek 
scientific knowledge or follow scientific 
pursuits for their own sakes and not 
merely as a profession. 


Obtain your next issue of Science 
PROBE! by visiting a quality News- 
stand, Convenience Store, or Super- 
market or by reserving your personal 
copy through the mail by completing 
the coupon below. 


From your very first issue of Science 
PROBE! you will be involved in a worid 
of scientific facts, experiments, and 
studies pursued by amateur scientists 
who are university students, investors, 
academicians, engineers, or office 
workers, salesmen, farmers—whose 
quest is to probe into the mysteries of 
science and reveal them to all. 


Plan to become a Science PROBE! 
reader! 





amateur, the professional who would like to relax, 
and those who simply want to gaze at the stars. 


Articles to appear in upcoming issues of Science PROBE! 


are: 


Inside Internet—A Scientific Computer Network 
Viake your own Seismometer 
Operate a Solar-Powered Weather Station 
Assemble a Solid-State Portable Barometer 
The Bicycle—A Traveling Scientific Laboratory 


lf you’re fascinated by science in all its many forms, 
if you are compelled to experiment and explore, then 
Science PROBE! is your kind of magazine! 


ON SALE AT QUALITY NEWSSTANDS, CONVENIENCE STORES AND SUPERMARKETS 
GET YOUR COPY TODAY—S3.50-U.S.A.—S3.95-Canada 
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For Faster Service—Call Today: 
1-800-777-5489 


Science PROBE! 7RJ29 


500-B Bi-County Boulevard 
Farmingdale, NY 11735 


Please forward my copy of Science PROBE! as soon as it comes off the press. 
| am enclosing $3.50-U_S.A. ($4.23-Canada-includes G.S.T.) plus $1.00 for 
shipping and handling. Better still, please enroll me as a subscriber and send 
the next four (4) quarterly issues of Science Probe. I am enclosing $9.95- 
U.S.A. (Canada: $16.00—includes G.S.T.) 


[) Next Issue Only (] Next Four Issues (1 Year) 
Offers valid in the U.S.A. and Canada only. No foreign orders, 
Name = 


Address 


City State 
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All Orders payable in U.S.A. Funds only. 
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Earn Your B.S. Degree 
in 
ELECTRONICS 
or 
COMPUTERS 






By Studying at Home 

Grantham College of Engineering, 
now in our 42nd year, is highly ex- 
perienced in “distance education”— 
teaching by correspondence—through 
printed materials, computer materials, 
fax, and phone. 

No commuting to class. Study at 
your own pace, while continuing on 
your present job. Learn from easy-to- 
understand but complete and thorough 


lesson materials, with additional help | 


from our instructors. 

Our Computer B.S. Degree Pro- 
gram includes courses in BASIC, 
PASCAL and C languages — as wellas 


Assembly Language, MS DOS, CADD, | 


Robotics, and much more. 

Our Electronics B.S. Degree Pro- 
gram includes courses in Solid-State 
Circuit Analysis and Design, Control 
Systems, Analog/ Digital Communica- 
tions, Microwave Engr, and much more. 


An important part of being pre-| 


pared to move up is holding the right 
college degree, and the absolutely neces- 
Sary part is knowing your field. 


Grantham can help you both ways— | 


to learn more and to earn your degree 
in the process. 

Write or phone for our free 
catalog. Toll free, 1-800-955-2527, or 
see mailing address below. 

e 


Accredited by 
the Accrediting Commission of the 
National Home Study Council 


GRANTHAM 
College of Engineering 
Grantham College Road 
Slidell, LA 70460 


VIDEO IC's 

I’m interested in building 
some video devices but I’m hav- 
ing a hard time locating the IC's 
that are best suited to the cir- 
cuits | have in mind. Do you have 
any supplier that specializes in 
carrying these chips?—M. 
Brown, London, UK 

| sympathize with you because 
I've frequently run into the same 
problem myself. It's a hard and fast 
rule that the more specialized the 
IC, the harder it is to find—es- 
pecially in single quantities and with- 
out having to meet any minimum 
order. 

The best place to begin your hunt 
for these parts is with the very peo- 
ple who make them—the IC man- 
ufacturers. If you're lucky, you'll be 
able to get some freebie “‘engineer- 
ing samples” from them. This is only 
true if you get the right person on 
the phone and you identify yourself 
in such a way as to let them think it's 
worth their while to send you the 
stuff you want. 

Remember, they're in the busi- 
ness of making chips for sale and if 
they believe that a small sample now 
can lead to a large order later on, 
you'll get what you need. 

A second line of approach is to 
find out who their distributors are in 
your area and trying the same line 
with them. Your chances aren't as 
good with a distributor, but you nev- 
er know. The salesperson might let 
you pay for a few parts (and ship- 
ping), without having to meet their 
minimum order quantity. 

The last alternative—although 
you might not like it—is to fill out the 
minimum order by stocking up on 
parts you'll be able to use later on. 
This means stuff that may be 
needed for something else you have 
in mind but don’t intend to actually 
start for a while. 

Getting anything in single quan- 
tities is the hardest thing an experi- 
menter can do. There are, however, 
suppliers who stock a wide variety 
of components and low or no mini- 
mum orders. 


SPEEDING CURSOR 
| recently upgraded from my 
old XT computer and gota much 
faster 386SX that runs at 20 
MHz. Everything runs much 


faster now, but! find that the cur- 
sor speed hasn’t changed 
much. Is there anything | can do 
about this because speeding up 
the cursor will make my new 
computer seem to run even fast- 
er.—B. Geoff, Fischer, IN 

Although your expectations 
haven't quite been met, | guarantee 
that making such a major change in 
your computer horsepower has also 
made a change in the speed of your 
cursor. The reason you haven't seen 
as much of a change as you would 
like is simply that the speed of the 
cursor is dependent on three sepa- 
rate factors: 

@ Basic computer speed 

@ Basic video speed 

®@ Basic keyboard speed 

and all you've done is changed one 
of these factors. 

Now that you have a computer 
that runs at a furious rate of speed, 
the cursor speed is being limited by 
the speed of either your video 
adapter or your keyboard—which- 
ever is less. 

Remember that when the key- 
board sends an instruction to move 
the cursor, the computer tells the 
video adapter to do it. The comput- 
er does its part of the job pretty 
quickly, but the other two compo- 
nents operate much more slowly— 
particularly the keyboard. 

However, it's a good thing that the 
keyboard is the slowest component 
because the keyboard repeat rate 
can be changed with software. 


(There isn't much you can do about 


the speed of your video adapter, 
short of spending a lot of money for 
fast video card.) 

There are several public domain 
programs (and some commercial 
ones as well) for changing the key- 
board repeat rate, but all of them 
have one slight disadvantage: they 
steal a certain amount, however lit- 
tle, of valuable memory. That can be 
a really big problem. 

The answer is a small public do- 
main program called FAST.COM 
that cuts the keyboard repeat delay 
to a bare minimum. I've been using it 
for several years without any trou- 
ble, and | run it automatically every 
time | turn on my computer. I've put 
it on the RE-BBS (516-293-2283, 
1200/2400, 8N1) so you can down- 
load it and see if it works. R-E 
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EQUIPMENT CON- ‘TestEquipment 

STAUCTION .. | Conmeruction Staats SCOPES AND OF THE MULTI- AND ENCLOSURE 
$5.95. Details con- Cuienent OTHER TEST EQUIP- METER..... $5.95. Use DESIGN ..... $5.95. We 
struction of simple, in- ______, MENT..... $6.95. Mas- these techniques to explore the variety of 
expensive, bul ex- | tering the oscilloscope es! and analyze the enclosure and speaker 
tremely useful test = is not really too difficult, performance of a vari- | | designs in use today so 
equipment, AF Gen, | This book explains al ely of components. ; ) the reader can under- 
Test Bench Ampi, Au- =), the standard controls Also see how to build [iis 1} Stand the principles in- 
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|) BP256—INTRO TO 
LOUDSPEAKERS 


$18.95, Works like the TTL Guides but covers () BP299—PRACTICAL ADVANCED TEST 


all commonly used CMOS standard devices. ELECTRONIC FILTERS EQUIPMENT CON-| 
Six major sections. The first shows the device -. $6.95. Presents a doz- STAUCTION ..... 
schematic. Next is a brief description of the en filter-based practical $6.95. Eleven more 
component and ts followed by full operating projects with applications in les! equipment con- 
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| BP245—DIGITAL 
AUDIO PROJECTS 
owes 95.95. Practcal cir- 
cuits to build and ex- 
periment with, In- 
cludes A/D converter, 
inpul amplifier, digital 
delay line, compander, 
echo effect and more 


| BP247—MORE 
ADVANCED MIDI 
PROJECTS .... $5.95. 
Circuits included are a 


MIDI indicator, THAU | 


box, merge unit, code 
generator, pedal, pro- 
grammer, channelizer, 
and analyzer. 


| BP2S7—INTRO TO 
AMATEUR RADIO 
56. 95. Amateur is a 


prehensive and easy to 


understand guide to 
the subject. 





CD BP309—PREAMPLI- 


FIER AND FILTER CIR- 
CUITS _... $6.95. Provides 
circuits and background 
info for a range of pre- 
amplitiers, plus tone con- 
trols, fillers, mixers and 
more, All are high-pertor- 
mance circulls that can be 
buill at a reasonable cost. 
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PROJECTS FOR HOME SECUR- 


| (| BP251—COMPUT- ITY ..... $10.00, 25 projects ranging 
|] BP303—UNDERSTANDING ER HOBBYISTS from a single-door protection cir- 
PC SOFTWARE ..... $6.95. This HANDBOOK ..... cus Bias cari Bet compioted sar 


book will help you understand the $8.95. A wrapup of ev | 
erything the computer 
hobbyist needs to 
know in one @asy to 
use volume. Provides a 
range of uselul reter- 
ence matenal in a sin- 
gle source 


(] BP195—INTRODUCTION TO SATELLITE TV..... $9.95. A definitive introduction to 
the subject written for the professional engineer, electronics enthusiast, or others 
who want io know more beiore they buy 8 * 10 in. 


hour of two, lo a sophisticated 
multi-channel security system. 
Each project is described in detail 
with Grcuit chagrams, explanations 
of how if works, imstructions for 
budding and testing, and how to 
adapt carcuits to meel special re- 
quirements. 


_) BP23S—GETTING THE MOST FROM YOUR MULTIMETER..... $5.95. Covers 
basics of analog and digital meters. Methods of component testing includes 
transistors, thyristors, resistors. capacitors and other active and passive devices. 





C) BP190— ADVANCED ELECTRONIC SECURITY PROJECTS.....$5.95., includes a | 
passive intra-red detector, a fiber-optic loop alarm, computer-based alarms and an 


audio circuits, oscillators, timers, switches, and more. If you can use a soldering iron 


() BP235—POWER SELECTOR GUIDE.....$10,00. Complete guide to semiconduc- 
tor power devices. More than 1000 power handling devices are included. They are 
tabulated in alpha-numeric sequency, by technical specs. Includes power diodes, 
Thyristors, Triacs, Power Transistors and FET's. 


(_) BPI7—50 PROJECTS USING RELAYS, SCR'S & TRIACS..... $5.50, Build pri- 
orily indicators, light modulators, warning devices, light dimmers and more. 


() BP234—TRANSISTOR SELECTOR GUIDE.....$10.00. Companion volume to 
BP235. Book covers more than 1400 JEDEC, JIS, and brand-specilic devices. Also 
contains listing by case type, and electronic parameters. Includes Darlington 
transistors, high-voltage devices, hegh-current devices. high power Gewces. 


that can be buslt on a mry-matria board that is pus! 24 holes by ten copper-fod sinps. =| 


C) RADIO—100 RADIO HOOKUPS.....$3.00. Reprint of 1924 booklet presents radio 
orcuits of the era including regenerative, neutrodyne, reflex & more. 


C) BP42—SIMPLE LED CIRCUITS... $5.50. A large selecton of ample apphcatons 
for this sample electrorac component 


L] BPI22—AUDIO AMPLIFIER CONSTRUCTION...$5.75. Constructon details for 
Preamps and power amplihers up through a 100-watt DC-coupied FED ampier 


1 BP1IT—PRACTICAL ELECTRONIC BUILDING BLOCKS—Book 1.....55.75. 


[) BP164—iNTRO TO 68000 ASSEMBLY LANGUAGE.....$6.95. The 68000 is a | = , 
great new breed of microprocessor Programming in assembly language increases —| (] BPS2—CRYSTAL SET CONSTRUCTION. .... $5.50. Everything you need to know 
the running speed of your programs. Here's whal you need to know. | Sea eee eet 


|| BP255—INTERNATIONAL RADIO 
(|) BP179—ELECTRONIC CIRCUITS STATIONS GUIDE ..... $7.95, Provides 


FOR THE COMPUTER CONTROL OF 


CHECK OFF 





ee bc becccbral nig wedger seaeaie ean Cte aie 
piacere te pee meres THE BOOKS YOU WANT | guide him or hor around than ever more 
| SHIPPING CHARGES IN 

ELECTRONIC TECHNOLOGY TODAY INC. USA AND CANADA SORRY No orders accepted Number of books ordered | 
P.O. Box 240, Massapequa Park, NY 11762-0240 outside of USA & Canada U 

ad . te = ee Total price of merchandise .... $ 
ane $10.01 1020.00... $3.50 Subtotal ee acca 
Address $20.01 to 30.00 .._..M. Sales Tax (NYS only). . 5 

$30.01 to 40.00 _.. $5.50 
Cty ——__State ___Zip —_____ $49 9 19 50.00 . ... $6.50 Total Enclosed ... §—_____ 

RE9392 $50.01 and above _.. $8.00 All payments must be in U.S. funds | 
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SOLID-STATE RELAY UPDATE 

Regarding the article, “Solid- 
State Relay’ (Radio-Elec- 
tronics, May 1992). a very impor 
tant feature is the zero-current 
switch-off characteristic inherent in 
the triac. 

The interruption of the circuit at 
the instant the current is zero avoids 
voltage spikes that could be pro- 
duced by the stored energy (E) in 
the distributed inductance of the 
power line and leakage inductance 
of the mains (line) transformer (L) if 
the current is suddenly interrupted 
at a non-zero value, as occurs with 
mechanical contact breakers. As 
we know, E = 2 Li@. At the instant 
the current crosses zero, the stored 
energy is also zero. 

These voltage transients, which 
are caused by switching heavy cur 
rents, are often the reason for failure 
of electronic equipment connected 
to the same line. The solid-state re- 
lay prevents such damage. 

LEO BATISTA 

Professor of Electric Automation 
University of Sao Paulo 

Sao Paulo, Brazil 


A REAL HUM-DINGER 

| appreciated the response to the 
60-hertz hum question that ap- 
peared in Ask A-E in the June issue 
of Radio-Electronics. | had the 
same problem with my speaker sys- 
tem. | took your advice, and my 
problems were solved. Thanks! 
JEFF FRUSCELLA 
Kirtland, OH 


ANOTHER HUM STOPPER 

| enjoy reading Ask A-E each 
month. The 60-hertz hum problem 
described in the June issue could 
be caused by a ground loop. When 
components of a stereo system 
that are connected by patch cords 
receive their power from different 
120-volt receptacles, a ground loop 
can be formed by a small amount of 
alternating current flowing in the 
shield of a shielded patch cord. That 
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current flow is caused by a small 
potential difference in the neutral 
conductor wiring in a building's 120- 
volt circuits. 

There is help for this type of hum 
problem. Radio Shack has a stereo 
ground-loop isolator, No. 270-054, 
which is a patch cord with two audio 
isolation transformers included. 
Those transformers break the 
ground-loop circuit, thereby stop- 
ping the current flow that causes the 
hum. 

The ground loop isolator is listed 
on page 60 of Radio Shack’s 1992 
catalog in the automotive section. It 
can be used in line-level circuits of 
any audio equipment. | have suc- 
cessfully used this device in audio 
component hookups. 

JACK P. SONNEMAN 
Fayetteville, OH 


ROSICRUCIANS, ALIVE AND WELL 

| am writing in response to the 
item in Ask A-E (Radio-Elec- 
tronics, June 1992) about FM an- 
tennas that use household wiring. 
Perhaps they have disappeared, 
which is fine by me, but Rosicru- 
cians (AMORC) haven't. | sub- 
scribe to Radio-Electronics and 
have done so for quite some time. | 
am also a member of the Rosicru- 
cian Order, AMORC, and have been 
a member for just as long, if not 
longer. 

Until the time comes when | no 
longer receive the valued informa- 
tion that | do from both Radio- 
Electronics and AMORC, | will be 
affiliated with both. Your questions 
are welcome. 

CHARLES R. BAILEY 
2123 Grand St. N.E. 
Minneapolis, MN 55418 


TURN-SIGNAL AMPLIFIER 
Regarding the request from W. 
Baker in Ask A-E (Radio-Elec- 
tronics, April 1992) for a turn-sig- 
nal amplifier, | have designed a 
simple, low-cost device that is in- 
tended to solve that problem. 





The product requires no wiring in 
any vehicle, be it a bus, truck, or 
automobile, and operates with a 
time delay. A 2800-Hz beep is gen- 
erated after a fixed-time delay and is 
repeated at this same delay for as 
long as the turn-signal switch is on. 
For example, when the turn-signal 
switch is selected to indicate a turn, 
45 seconds later if the selector 
switch is still on, a 2800-Hz beep is 
emitted. The beep is repeated 45 
seconds later, and will keep occur 
ring at 45-second intervals for as 
long as the turn signal remains on. 
The time delay can be designed for 
any value. Most customers will like- 
ly prefer a 60-second delay, but 
there will be 30-second and 45-sec- 
ond delays available, or any other 
that the market might desire. Two 
volumes of sound are selectable by 
a slide switch. 

The product is simply installed in 
any vehicle in less than two min- 
utes, and will be available from my 
company for less than $20 starting 
in December 1992. 

ALBERT P. GREGORY 
A.G. Technologies 
27211 El Pico Lane 
Sun City, CA 92486 


TURN-SIGNAL AMPLIFIER 

In April's Ask A-E, your response 
to W. Baker's request for a turn sig- 
nal amplifie-—to purchase and add 
a chime—is expensive and gives an 
undesirable indication. The “chime” 
is not something most people want 
to hear every time their turn-signal 
lamps flash. Here are two other 
practical solutions. 

Wagner Lighting now markets a 
fully solid-state, two-terminal auto- 
motive flasher. One specification 
that has been an issue since the 
project started is the audio output, 
since there is no bimetallic blade or 
relay to make the sound. An audio 
transducer was added to generate 
the familiar click that drivers associ- 
ate with flashers. 

Because a solid-state flasher re- 








le DMM our 
customers designed. _ 





Before we built the new generation Beckman 
Industrial Series 2000 DMMs, we asked people 
like you what you really want. 

You want more. More test and measurement 
capabilities. More troubleshooting features. All 
in an affordable hand-held DMM. The Series 2000 
features the widest range Frequency Counter in 
any professional DMM, a full-range Capacitance 
Meter, True RMS measurements, Intermittent 
Detection, 50ns Pulse Detection, and Peak 
Measurement capabilities. Plus, the Series 2000 
is the only meter to offer autoranging Min/Max 
recording and relative modes. 

You want a DMM that’s easier to use. The 
Series 2000's display is 25% larger, with bigger 
digits and backlighting for easier reading, even 
in the worst light. Plus the fast 4 digit display 
provides the high resolution needed for adjusting 


The Beckman Industrial Series 2000, priced 
from $209 to $279 offers you the best perfor- 
mance for your dollar. Look again at these features: 
« 4 Digit, 10,000 Count Resolution 
* Basic Accuracy to 0.1% 

* True RMS, AC or AC on DC 

¢ 0,012 Resolution 

* Automatic Reading Hold 

¢ Ims Peak Hold 

* Fully Autoranging Relative and Min Max Modes 
¢ Intermittent Detector 

© UL1244, IECLOI0 Design 

e Three Year Warranty 

The Series 2000 offers the most solutions for your 
everyday test and measurement needs. The only 
DMMs designed by the people who use them. You. 

For more information on these new DMMs 
call (outside CA) 1-800-854-2708 or 





‘ ' 4 ‘ ' at ere Tu 
power supplies and generators down to ImV. (inside CA) 1-800-227-9781. Beckman BA 7 
And only the Series 2000 features a menuing aan ate I Industrial Corporation. 3883 Ruffin Rd.. 
system for fast, simple feature access. san Diego, CA 92123-1898. ———— 
; . = rT 
Beckman Industrial 





Specifications subject to change without notice. 
An Affiliate of Emerson Electric Co. © 1992 Beckman Industrial Corp, 
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quires an external audio transducer, 
Wagner's new flasher has incorpo- 
rated an attention timer that beeps 
for eight flashes after a delay of 
about three minutes. Beeps alert 
the driver that his turn signal flasher 
has been left on. Because this flash- 
er has two terminals, it can replace 
any existing automotive turn-signal 
flasher. 

Another way to get the drivers 
attention is by making the click loud- 
er. A capacitor in series with a 
speaker across the load and battery 
terminal of the flasher will create a 
click at every lamp on/off transition. 
When the flasher turns the lamps 
on, a voltage spike will dissipate 
through the speaker and create a 
“click.” The same thing will happen 
when the flasher turns the lamps off. 
The larger the capacitor and speak- 
er, the louder the click. A value of 47 
microfarads works well with a 1'- 
inch speaker. 

I've enjoyed Radio-Elec- 
tronics for years and use it to keep 
my design and practical skills up to 
date. Keep up the good work. 


Campbell 





Chicken 
Noodle — 
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TIMOTHY W. BROOKS 
Senior Design Engineer 
Wagner Lighting 
Sevierville, TN 


TV AND X RAYS 

I'm writing in regard to the item 
about TV and X-rays that appeared 
in Video News (Radio-Elec- 
tronics, June 1992). |'m aware that 
the changes in modern-day TV 
sets—including solid-state circuitry 
and redesigned shielded CRT's— 
probably make them safer to be 
near than ever. 

However, I'm also aware that 
many manufacturers design their 
products very close to the product 
safety guidelines as a matter of cost 
containment. Many individuals, in- 
cluding office workers, children who 
play video games, and students 
may spend considerable time in 
close proximity to CRT's—either in 
TV sets or computer terminals. That 
doesn’t even take into account the 
increasing time that many children 
spend watching TV. 

In the auto industry, we are buying 
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safety in the form of redesigned car 
bodies, safety restraints, air bags, 
safety glass, anti-lock brakes, and 
making sure that we crash-proof 
this and that. 

| agree that we must not hamper 
the electronics industry, but at the 
same time, | believe that we must do 
more to safequard people against 
radiation, which is both invisible and 
harmful. 
DONALD HANG 
North Canton, OH 


SNOOPER STOPPER 
SUGGESTION 
The article “The Snooper Stop- 
per’ (Radio-Electronics, April 
1992) was very interesting. But if a 
person is only interested in protect- 
ing his cable box from the bullet and 
ID signal, then why not use an FM- 
trap, which is available from Radio 
Shack (Cat. No. 15-577) for $3.697 
That would save about $20 com- 
pared to the cost of your project, 
and it needs no adjusting. 
MATT STANTON 
Shrewsbury, MA 





If you're in the market for great test and measurement gear, here's some food for thought: Tek makes a bunch of it. 
All with the same enduring quality that made our scopes famous. We even have catalogs so you can order these 


O3W-188624 Copynght 1992. Tektronix, Inc 
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continued from page 6 


probed with high-frequency radio 
signals. Those signals, under the in- 
fluence of the magnetic field, ‘ex- 
cite’ the nuclei of the hydrogen 
atoms concentrated in blood and 
body organs, causing them to reso- 
nate. Those resonance signals are 
transmitted to a computer which 
converts them into digital data. 
Computer software reconstructs 
the data into a picture of the object 
being imaged on the computer's 
monitor. 

A flow encoding procedure that 
distinguishs between resonance 
signals emitted by moving hydrogen 
atoms in the bloodstream and those 
in the stationary organs and struc- 
tures sets GE's MRI angiography 
technique apart. Signals emitted by 
the motionless hydrogen atoms are 
suppressed while those from the 
moving atoms are highlighted. The 
technique can measure and calcu- 
late the flexibility of the aorta and 

















various major arteries as well as 
most blood vessels. 

To explore the clinical relevance 
of the quantitative measurement 
technique, GE and Imperial College 
researchers will examine how vari- 
ous agents such as nicotine and ni- 
troglycerine alter the flow dynamics 
of blood within a vessel. 


Military technology for law 
enforcement 

In an effort to shed its type cast- 
ing as an exclusive defense 
contractor, the Westinghouse Elec- 
tronics Systems Group (Baltimore, 
MD) has unveiled a shopping list of 
law-enforcement related products 
that it has developed. They are in- 
tended for the war on drugs and are 
expected to make law enforcement 
safer and more effective. Among 
the products and systems are: 
@ A vehicle equipped with ad- 
vanced electronics providing an 
automatic communications link to 
criminal and motor-vehicle data 
banks, and still-frame video capture 
and transmission. 


@ A multi-sensor surveillance air- 
craft equipped with advanced sen- 
sors, communications, and naviga- 
tion systems for aerial surveillance. 
® A handheld instrument that de- 
tects trace amounts of illicit drugs 
or explosives and displays its find- 
ings. The instrument does a chemi- 
cal analysis of a card that is passed 
over a suspect container. 

® Software for computer-assisted 
report entry and law enforcement 
management. 

By down-linking the multi-sensor 
aircraft's infrared and radar image to 
a ground base, the aircraft can also 
serve as an airborne command cen- 
ter to direct and coordinate ground 
activities. The vehicle-integrated 
payload-elevated reconnaissance 
(VIPER) system integrates radar, 
electro-optical, communications, 
and computer technologies into a 
mobile target-detection and report- 
ing system intended for border sur- 
veillance. These are commercial 
versions of military systems that the 
company has developed over the 
past five decades. R-E 
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RS High-quality, innovative 


___ hard-to-beat price. 
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fH ultimeter buyers on a bud- 
get have never had it so 
| easy—nor have they ever 


had it so hard. It used to be difficult 
to find a low-cost DMM that was 
full-featured and built with an eye 
toward safety. These days, it’s easi- 
er than ever to find such meters, but 
it’s getting more difficult to choose 
from among them. The latest crop of 
low-cost high-quality DMM's to hit 
the market are from Beckman In- 
dustrial (Instrumentation Products 
Division, 3883 Ruffin Road, San Di- 
ego, CA 92123.) Beckman’s 
DM15XL, DM10XL, and DM5XL 
range in price from $34.95 to 
$59.95. The DM10XL, which we ex- 
amined, costs $44.95. 

The first thing we noticed about 
the DMI10XL was its 3'-digit 
(2000-count) LCD readout. The 
large (0.7-inch) digits are very easy 
to read. We also noticed the meter’s 
non-traditional color—a charcoal- 
gray cabinet with green labels and 
accents. Although we certainly 
wouldn't buy a DMM because of its 
color, the people at Beckman say 
they did a lot of market research 
that led them to choose the green 
shade. 

The dimensions of the DM10XL 
are roughly 6X3 1% inches. the 
meter's face is dominated by a large 
rotary function-selector knob 
roughly in the center. The LCD is 
above the knob, and a row of 4 input 
jacks is below it. Along the left front 
edge is what we regard as the unit's 





most innovative feature: A row of 
LED's give a rough idea of the volt- 
age level at the probes even if the 
meters battery is dead! It's a good 
feature because many DMM users 
are careless about replacing the 
battery when the low-battery annun- 
ciator indicates that it’s time to do 
just that. (We assume that’s be- 
cause they don't know that a low 
battery can reduce a meter’s ac- 
curacy tremendously, which could 
result in potentially dangerous situa- 
tions.) Beckman calls the feature 
the “Safety Tester.” 

The Safety Tester feature also 
makes sense for someone who 
doesn't use a DMM regularly—a 
home-owner, for example, who oc- 
casionally uses a DMM when work- 
ing on a home-wiring project or 
when doing some work on his car. 
Even when he pulls the meter out of 
his tool box with a dead battery, he'll 
be able to use it for basic, low-preci- 
sion measurements, because the 
Safety Tester is powered by the volt- 
age being measured, not by the 
DMM's battery. 

Seven LED's indicate the voltage 
being measured: One yellow LED is 
used to indicate a negative voltage 
(or, in combination with another 
LED, an AC voltage. A row of six 
red LED's indicates the voltage 
level: the levels indicated are 6, 12, 
24, 50, 110, and 230 volts. 

The DMM section of the meter 
measures AC volts in two ranges; 
(200 and 740 volts), DC voltage in 





five ranges (200 mV, 2, 20, 200, and 
1000 volts); and resistance in six 
ranges (200, 2K, 20K, 200K, 
2000K, and 20 megohms). A diode- 
test/continuity feature is also avail- 
able. 

The DMI0XL can measure DC 
current over five ranges (200 A, 2 
mA, 20 mA 200 mA, and 10 A). One 
test lead must be moved for current 
measurement to one of two current 
jacks—one jack handles current lev- 
els up to 200 milliamps; the second 
handies 10 amperes. Beckman has 
included two important safety fea- 
tures here. First, both current inputs 
are fused to protect both the user 
and the meter. Second, the meter 
will sound a warning tone if you have 
the test leads set up for current 
measurement while the function 
switch is in a voltage-measurement 
range. That's important because try- 
ing to measure a voltage with the 
test leads set for current could 
Cause an excessively high current to 
flow. 

Along with the fusing, the 
DMI10XL also provides good over 
load protection on all functions and 
ranges. That's an important safety 
consideration missing from many 
low-cost meters. 

The accuracy specifications of 
the DMIOXL are impressive for a 
low-cost meter. DC accuracy is 
rated at +0.7%+1 digit; AC ac- 
curacy at +1%+4 digits. DC cur 
rent is rated at +1%+1 digit for 
readings in the 200-yA to 200-mA 
ranges, and at +2%+3 digits for 
readings in the 10-amp range. 

The lowest-cost meter in the se- 
ries, the DM5XL does not offer the 
Safety Tester feature and, in gener 
al, provides lower accuracy and re- 
duced measurement capabilities. 
The DMIS5AL also lacks the Safety 
Tester, but adds AC current mea- 
surement and a logic-probe mode. 

We were impressed by the con- 
venience and safety features built 
into the $44.95 DMI0XL. We rec- 
ommend it highly. R-E 
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| FREE CATALOG! ELECTRONIC TOOLS & 
TEST EQUIPMENT—VJensen's new Master 
Catalog, available free, presents major brand 
name electronics tools, tool kits, and test in- 
struments, plus unique, hard-to-find products 
for assembly and repair and custom field ser- 
vice kits available only from Jensen. All fully 
described and illustrated. Enjoy free technical 
support and rapid, post-paid delivery any- 
where in the Continental USA. JENSEN 
TOOLS, INC., 7815 S. 46th St., Phoenix, AZ 
B5044. Phone: 602-968-6231; FAX | 
1-800-366-9662. 
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| TUNABLE 50dB NOTCH FILTERS—(or TV. 
Can be tuned precisely to required frequency. 
Model 23H-Ch's 2-3 (50-66 Mhz) Model 
46FM-Ch's 4-6 plus FM (66-108 Mhz) Model | 
713-Ch's 7-13 (174-216 Mhz) Model 1417-Ch's 
14-17 (120-144 Mhz) Model 1822-Ch's 18-22 
(144-174 Mhz) $30 each, includes shipping. 
Visa, MC, or check. (C.O.D. $5 extra), Fast 
delivery, 30 day money back. Quantity prices 
to $16. STAR CIRCUITS, P.O. Box 94917, 
Las Vegas, Nevada 89193, 1-800-535-7827. 









ELEVEN-PIECE RACHET TOOL KIT 
Includes reversible ratchet handle, extension 
bar, six bits, two precision screwdrivers, and a 
cutter. Comes in fitted case. Get one for your 
shop, another for your car, another for your 
tool kit. To order send $11.75 USA shipping 
only. ELECTRONIC TECHNOLOGY TODAY 
INC., PO Box 240, Massapequa Park, NY 
11762-0240. 





















_ TWO TRANSMITTERS IN ONE! 5 MINUTE 
_ ASSEMBLY! MONEYBACK GUARANTEE! 
. New Law Enforcement grade device on a 
single chip is the most sensitive, powerful, 
stable room transmitter you can buy. Uses 
any 3V-12V battery. Or attach to telephone 
| line to monitor all telephone conversations | 
| over 1 mile away without batteries! 100mW 
output! 80-130MHZ. Receive on any FM radio 
| or wideband scanner. VT-75 microtransmitter. 
| $49.95 + 1.50 S&H. VISA, MC, MO. COD's 
add $4.00. DECO INDUSTRIES, Box 607, 
Bedford Hills, NY 10507. 1-800-759-5553. 
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$495 FOR A PROGRAMMABLE DC 
| POWER SUPPLY IS NOW A REALITY! | 
© GPIB Interface Standard @ Output Voltage/ 
Current Programming & Readback @ Local & 
| Remote GPIB Operations e Remote Sense 
Function e Programmable Overvoltage and 











tion @ Superior Line/Load Regulation | 
® Output Enable/Disable @ 3 Year Warranty. 
FREE Orientation Video available. For de- 
tails, call: AMERICAN RELIANCE INC. 
800-654-9838 FAX: 818-575-0801. 
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CALL NOW 
AND 
RESERVE 
YOUR SPACE 


e6 x rate $940.00 per each insertion. 
@ Fast reader service cycle. 
® Short lead time for the placement of 












































ads. APPLIANCE REPAIR HANDBOOKS—13 : = = | 
® We typeset and layout the ad at no volumes by service experts; easy-to- a CONVERTERS AND DE- 
additional charge. understand diagrams, illustrations. For major LERS S8-3, TRI-Bi, MLD, M35B, 





DRZ-DIC. Call for catalog and price list. Spe- 
cial combos available. We ship COD. Quan- 
tity discounts. Call for pricing on other | 
products. Dealers wanted. FREE CATALOG. 
We stand behind our products where others 
fail. One year warranty. ACE PRODUCTS, 
| 1-800-234-0726. 
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appliances (air conditioners, refrigerators, 
washers, dryers, microwaves, etc.), elec. | 
housewares, personal-care appliances. 
Basics of solid state, setting up shop, test 
instruments. $2.65 to $5.90 each. Free 
brochure. APPLIANCE SERVICE, PO Box 
789, Lombard, IL 60148. 1-708-932-9550. 
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Call 516-293-3000 to reserve space. 
Ask for Arline Fishman. Limited number 
of pages available. Mail materials to: 
mini-ADS, ELECTRONICS NOW, 500-B 
Bi-County Blvd., Farmingdale, NY 
11735. 




















FAX: 516-293-3115 


Overcurrent Protection e Software Calibra- | 
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MACINTOSH DIGITAL-CIR- 
CUITS TRAINER. Owners 
and users of a Macintosh 
| computer (512ke with Sys- 
tem 4.1 or greater) who 
want to learn more about 
digital electronics can do 
so with Yoeric Softwares 
MacBreadboard 1.0. \|n- 
tended for hobbyists and 
| students, the transistor 
transistor logic (TTL) train- 
er was designed to act like 
the hardware simulators 
used in many digital circuit 
| courses. Unlike those sim- 
| ulators which are based on 
a schematic approach, 
MacBreaaboard provides a 
computer representation 
| of a real-world object; the 
student manipulates IC 
chips and conductors, not 
individual gates. 

students select a TTL 
device by number (i.e. 
7400) from a menu, place it 
on the representation of a 
PC board on the MAC 
computers screen, and 
“draw conductors to con- 
nect the power supply, re- 
sistors, capacitors, switch- 
es and other components 
| justas they would in putting 
| together a lab breadboard. 
According to Yoeric, the 
program permits students 
to simulate their laboratory 


PACKET MODEM/TERMINAL 
MODE CONTROLLER A 
Commodore 64/128 com- 
puter and a handheld VHF 
or HF single-sideband 
transceiver with the 
MFJ-1271 are your tickets 
for admission to packet 
communication. MFJ's 
modem/terminal mode 
controller plugs into your 
Commodore's rear cas- 
sette port. It works both 
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assignments before actu- 
ally doing them. The pro- 
gram is said to be able to 
supplement or be an alter 
native to a formal course 
on digital circuits. 
MacBreadboard permits 
the student to select from 
among over 30 two-state 
devices, breadboard, 
power supply, wires, LED's, 
buzzer, seven-segment dis- 
plays, switches, and a logic 
probe. Timing diagrams of 
circuits that have been sim- 
ulated can be displayed 
and printed out. A 
“snapshot” of the bread- 
board.can also be printed. 
Integrated circuit sche- 
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VHF packet at 1200 baud 
and HF packet at 300 baud. 
A data carrier detected cir 
cuit and adjustable thresh- 
old control reduces noise 


matics can be displayed by 
double-clicking on the sym- 
bol of a device. The pro- 


gram runs in color, gray| 
scale, and black-and-white. | 


In the color mode, the 
traces can be colored by 
length or node, or the user 
can specify the color desir 
ed. A 50-page manual with 
diagrams of sample circuits 
that can be simulated is in- 
cluded. 


MacBreadboard 1.0} 


costs $59.95: educational 
discounts are available.— 
Yoeric Software, GOO South 
Churton #24, Hills- 
borough, NC 27278; 
Phone: 919-644-1620. 





susceptibility and in- 
creases the chances of 
making OQSO connec- 
tions—especially on HF 
bands. 

A DCD circuit with a 
LED indicates when you 
are receiving signals prop- 
erly. The device also fea- 
tures remote packet opera- 
tion, mailbox-like message 
forwarding, and Net/ROM 
emulation. It uses MFJ En- 


terprisess Digicom/ 
64 public software 
(MFJ-1293), 

The MFJ-1271 costs 
S49.95.—MFJ Enterprises, 
Inc., PO. Box 494, Missis- 


| sippi State, MS 39762; 


Phone: 601-323-5869 (for 


| orders: 1-800-647-1800); 
| Fax: 601-323-6551. 


GENERAL-PURPOSE CUT- 
TER. Cable TV and com- 
puter network installers, 
and technicians working 
with different kinds of coax- 
ial cable and wire need 
sharp, general purpose 
cutters. GC Electronics 
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says it meets this need 
with its No.12-457 5-inch 
cutter. The tool is said to 
cut through all sizes of 
coaxial cable cleanly and 
crisply, without crushing 
the cable. It is also capable 
of cutting other kinds of 
wire used in electrical and 
electronic work. 

The No. 12-457 cutter 


‘sells for $3.50.—GC Elec- 


tronics, 1801 Morgan 
Street, Rockford, IL 61102. 


AUDIO REFERENCE GENER- 
ATORS. The ARG-440 and 
ARG-1000 audio reference 
generators from Tobin Cin- 
ema Systems are said to 
generate pure, accurate 
440-Hz (A4 to musicians) 
and 1000-Hz tones. The 
generators also provide 
precision “‘pink’’ and 
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“white” noise for audio 
tests. 

A 440-Hz frequency 
standard is used in tuning 
musical instruments and 
even whole orchestras. 
The frequency can also ver 
ify that tape speed is cor 
rect and that O VU 
reference levels are set. A 
frequency of 1000 Hz is the 
traditional reference level. 
Both models of audio refer- 
ence generator have 
stated accuracies of 10 
parts per million, 3 ppm 
(0.0003 %) typical. 

Pink noise applied to 
tape heads after the refer- 
ence tone permit playback 


equalization to be precisely 
set when used with a real- 
time analyzer. That noise 
can also be used for room 
equalization. Moreover, 
pink and white noise can be 
mixed to simulate the 
sound of rain, a watertall, 
surf, or various hissing 
noises. 

The outputs of the audio 
reference generators are 
electronically balanced at 
600 ohms and deliver O 
dBm. They can also be un- 
terminated at +6 dBu, un- 
balanced at O dBu, or 
loaded for a lower signal 
level. Each generator set 
includes a calibrated circuit 
board, color-coded de- 
tachable 16-wire cable, a 
wall-outlet AC to DC con- 
verter, and a mating DC 
power plug. Both can be 
operated from any + 12- to 
+ 35-volt DC source. 

ARG-440 and 
ARG-1000 audio reference 


generators are priced at 
$150.—Tobin Cinema Sys- 
tems, 3227 49th Avenue 
SW, Seattle. WA 98116; 
Phone: 206-932-7280. 


ALLIGATOR CLIPS. A family 
of five alligator clips from 
ITT Pomona permits the 
safe electrical testing of 
components and systems 
carrying up to 250 volts. 
The clips are available in a 
range of sizes: large heavy 
duty, large, medium, mini- 
ature, and disposable. All 
alligator clips are coated 
with durable plastic insula- 
tion to prevent shock haz- 
ard, shorting, or grounding 
to conductive surfaces. 
Tinned copperalloy jaws 
firmly grasp wires or leads 
and receptacles with con- 
nectors accept 2- to 4-mm 
(0.087- to 0.157-inch) lead 
wires. The miniature and 
disposable clips are intend- 
ed for tests on densly pop- 


ulated circuit boards in 
restricted locations. They 
are also useful is such 
medical applications as 
electrocardiogram testing. 
The larger clips are suitable 
for testing for high-current 
withstand capability and 
electrostatic-control prod- 
ucts. 
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The large, heavy-duty 
Mode! 5785 grips objects 
up to 9.5-mm (0.37 inch) in 
diameter. It has an overall 
length of 81 mm (3.19- 
inch), and it accepts a 
sheathed banana plug. It 
will protect against 250 
volts. The large Mode! 
5786 clip grips objects up 
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THE BLUES GAN LAST 


A LONG, LONG TIME. 


Conventional wisdom says if you spend less than forty 


bucks on a probe, it won't be long until the thrill is gone. 


But DUraprObes™ start at $39, live practically 


forever, and work with almost any scope around, so it 


won't surprise us if you pick up a whole case. After all, 


some folks were just bom to have the blues. 


Duraprobe 


Brownell / Carolton-Bates / CMl-Metermaster / Contact East / ENTEST / INOTEK 
ITC / Jensen Tools, Inc. / Joseph Electronics / Marshall Industries 
Radar Electric / R.S. Electronics / Zack Electronics 
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Instruments 


Top engineering 
needs top equipment 


Our line of high quality measuring 
instruments offers a full range of 
outstanding features and unbeata- 
ble price/performance standards. 
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to 10 mm (0.39 inch) in di- 
ameter. It includes a screw 
connection for lead wires 
up to 18 AWG (2.4 mm). Its 
overall length is 80.5 mm 
(3.17 inches). 

The Mode! 5787, 56-mm 
(2.20-inches) long medium 
clip, connects to a standard 
4-mm banana jack. The 
Model 5788 miniature clip 
has a miniature banana jack 
and an overall length of 40 
mm (1.57 inches). The dis- 
posable Mode/ 5791 clip, 
with an overall length of 53 
mm (2.09 inches), has a 
button fix/release for lead 
retention and a standard 
banana jack. 

The alligator clips are 


- priced from $.98 to $3.45 


each.—ITT Pomona Elec- 
tronics, Customer Service, 
1500 East Ninth Street, 
P.O. Box 2767, Pomona, 
CA 91769: Phone: 
714-469-2900: Fax: 
714-629-3317. 


INTEGRATED SURFACE 
MOUNT WORKSTATION. 


| Manufacturers who per- 


form paste and place sur 
face-mount component as- 
sembly in small volume can 
improve their yields and 
their productivity with the 


| SMT-6000pick/ place/ dis- 


pense system from OK In- 
dustries. 

The mechanically as- 
sisted, solder-paste dis- 
pensing and component 
placement system is de- 
signed to achieve place- 
ment rates of up to 600 
components per hour. It in- 
tegrates a solder-paste dis- 
penser and vacuum pick-up 
head onto a single arm as- 
sembly. That arm can be 
moved in the X-Y-Z-0 axes 
while the operator's hand is 
stabilized on a movable 
hand rest. 

Needle positioning for 
paste dispensing, is said to 
be precise and repeatable, 
reducing placement loca- 
tion error by as much as 
67%. According to OK In- 
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dustries, the mechanical 
assistance of arm assem- 
bly provides a three-fold in- 
crease in production over 
manual pick-and-place 
methods. For prototyping 
and batch production, a 
board can be pasted and 
populated in one worksta- 
tion while secured in the 
adjustable, locking PC 
board holder. Movement is 
minimized because the 
board remains fixed during 
both the pasting and popu- 
lating operations. 

The SMI-6000 is sold 
complete with a 45-com- 
partment carousel, 12-inch 
and 15-inch PC board hold- 
ers, a self-contained vac- 
uum source for pick-and- 
place operations, time/ 
pressure controls for dis- 
pensing, a hand rest, anda 
pick/place nozzle kit. Op- 
tional accessories such as 
stick and reel component 
feeders, a light/magnifier, 
interchangeable spare ca- 
rousels, and a feeder- 
mounting bracket are also 
available. 

The SMI-6000 SMT 
workstation sells for 
$3750.—OK Industries, 
Inc., 4 Executive Plaza, 
Yonkers, NY 10701; 
Phone: 914-969-6800; 
Fax: 914-969-6650. 


TRANSDUCER POWER SUP- 
PLY. The Model 4130 en- 
capsulated power supply 
from Calex offers adjusta- 
ble voltage output for 
powering transducers, 
strain gages, and many 
kinds of laboratory equip- 
ment. The power supply 
provides 4 to 15 volts DC at 
up to 1590 milliamperes, 
enough power for three 
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NTE’S NEW SOFTWARE 


111] COTO 


“QUICK Cross’'is the MDE sere bel ea eit 
industry’s first PC-based — year warranty and most 
software cross-reference are available off the shelf. 
to NTE’s highly success- “QUICK Cross’ 5" and 
ful line of semiconductors Uae ep) diskette 


SU SUSY Um les [eh creas 
Just type in any of a available direct from NTE 
nite le Cla aut) ee SUT R mira aE 


Tame ly oom ee Gabe e Ltt 
— U.S., Japanese, and nearest one, call NTE toll- 


\ 
Ne G = here lth free 1-800-631-1250 
M883 NTB75188 — gettheideal replacement (including Canada) or 


abe over 4,750 NTE VBL Gea ck 
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NTE ELBCTRONICS. INC. 


Meas ine mse ee nets 


©) YES, PLEASE SEND ME THE FOLLOWING NUMBER OF COPIES OF 
“QUICK Cross” SOFTWARE ON FLOPPY DISKETTES 
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if You're Serious 
About a Future in 
Electronics, Ensure that 
Future with the Best 
Educational Training 

— Available. 
so” 


al 
a 


SEND FOR YOUR CIE HOME 

STUDY COURSE CATALOG AND 
RECEIVE A FREE 24 PAGE CIE 
ELECTRONICS SYMBOL HANDBOOK! 


i meg 


Includes hundreds of the most frequently » 
used electronic symbols. Published by f 

i el =eosra (OCT ita (olaeel ete e Looe: 
ee eee eee lp] e lt 
request a CIE Course Catalog. 
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L, you want to learn about electron- 
ics, and earn a good income with that 
knowledge then CIE is your best 
educational value. 

CIE's reputation as the world 
leader in home study electronics is 
based solely on the success of our 
graduates. And we've earned that 
reputation with an unconditional 
commitment to provide our students 
with the very best electronics 
training. 

Just ask 
any of the 
150,000-plus 
graduates of 
the Cleveland 
Institute of 
Electronics 
who are 
working in 
high-paying 
positions with 
aerospace, 
computer, 
medical, 
automotive 
and communi- 
cation firms 
throughout the 
world, 

They'll tell you success didnt 
come easy...but, it did come....thanks 
to CIE. And today, a career in elec- 
tronics offers more opportunities and 
greater rewards than ever before. 


CIE’s COMMITTED TO BEING 
THE BEST....IN ONE 
AREA....ELECTRONICS. 


CIE isn't another be-everything-to- 
everybody school. We teach only one 
subject and we believe we're the best 
at what we do. Also, CIE is accredited 
by the National Home Study Council. 
And with more than a 1,000 gradu- 
ates each year, we're the largest 
home study school specializing 
exclusively in electronics. CIE has 
been training career-minded students 
like yourself for nearly 60 years and 
we're the best at our subject ..... 
ELECTRONICS ... BECAUSE IT’S THE 
ONLY SUBJECT WE TEACH! 





CIE PROVIDES YOU WITH A 
LEARNING METHOD SO 
GOOD, IT’S PATENTED. 


CIE’s Auto-programmed lessons are a 
proven learning method for building 
valuable electronics career skills. Each 
lesson is designed to take you step-by- 
step and principle-by-principle. And 
while all CIE lessons are designed for 
independent study, CIE’s instructors 
are personally available to assist you 
with just a toll- 
free call. The 
result is practical 
training... the 
kind of experi- 
ence you can put 
to work in today’s 
marketplace. 


LEARN BY 
DOING...\WITH 
STATE-OF- 
THE-ART 
FACILITIES 
AND 


EQUIPMENT. 
In 1969, CIE 
pioneered the first Electronics Labora- 
tory course and in 1984, the first 
Mircoprocessor Laboratory course. 
Today, no other home study school 
can match CIE’s state-of-the-art equip- 
ment and training. And all your 
laboratory equipment, books, and 
lessons are included in your tuition. 
It’s all yours to use while you study at 
home and for on -the -job after 
graduation. 


PERSONALIZED 
TRAINING....TO MATCH YOUR 
BACKGROUND. 


While some of our students have a 
working knowledge of electronics 
others are just starting out. That's 
why weve developed twelve career 
courses and an A.A.S. Degree program 
to choose from. So, even if your not 
sure which electronics career is best 
for you, CIE can get you started with 


WHY CHOOSE CIE FOR YOUR TRAINING? 
= 150,000 successful graduates from every country around the world. 


# Only CIE rewards you for fast study. CIE offers an Associate Degree 
program based on actual study time used. The faster you complete your 


degree the less your overall tuition. 


# State-of-the-art laboratory equipment is yours to keep and it comes 
assembled, ready for hands-on experiments. 


=» Approved for educational benefits under the G.I. Bill for veterans and other 


eligible persons. 


=» Upon graduation, CIE offers free preparation to pass the Certified 


Electronics Technician Exams. 








core lessons applicable to all areas of 
electronics. And every CIE course you 
take earns you credit towards comple- 
tion of your Associate in Applied 
Science Degree. So you can work 
toward your degree in stages or as 
fast as you wish. In fact, CIE is the 
only school that actually rewards you 
for fast study, which can save you 
thousands of dollars. 


SEND TODAY FOR YOUR CIE COURSE 
CATALOG AND WE'LL SEND YOUA 
FREE 24 PAGE CIE ELECTRONICS 
SYMBOL HANDBOOK! 





1) YE S$! | want to get started. M 
Hl Send me my CIE school catalog includ- i 
ing details about the Associate Degree fj 
Program. (For your convenience, CIE il 
i] will have a representative contact you — ql 
there is no obligation. 
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350-ohm gages or trans- 
ducers that require 10-volt 
excitation. 

Voltage can be adjusted 
with a built-in potentiome- 
ter. Line and load regulation 
are 0.05%. Ripple and 
noise are less than 0.5 milli- 
volt rms. The power supply 
has built-in remote sensing, 
it is short-circuit protected, 
and it has an internal ther 
mal shutdown switch. The 
Mode! 4130 can operate at 
full load to temperatures of 
70°C. It measures 3.75 x2 
x 2.87 inches and weighs 
only 18 ounces. The case 
has two molded-in mount- 
ing holes, and mounting 
bolts are provided with the 
supply. 

Options for input volt- 
ages for the Model 4730 
are 110, 115, 220, 230, or 
240 volts AC. Prices start 
at $122.—Calex Mfg. Co., 
Inc., 2401 Stanwell Drive, 
Concord, CA 94520-4841; 
Phone: 800-542-3355; 
Fax: 510-687-3333. 


COAXIAL ADAPTER CABLE 
KIT AND CONNECTOR KIT. 
Test Probes’ universal 
coaxial adapter cable kit, 
TPI-5010, is intended for 
use with the company's 
TPI-3000A connector kit. 
Each of the six adapter ca- 
bles in the kit accepts all 
combinations of BNC, 
TNC, SMA, N, UHF, Mini- 
UHF, F, and RCA con- 
nectors. 

According to the manu- 
facturer, any combination 
of two connectors from the 
24 available in the 
TPI-3000A kit can be at- 


. 
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tached to the ends of one 
of the six universal cables 


in the TPI-5010 kit. Be- 


cause no crimping or sol- 
dering is required, the 
cables can be used repeat- 
edly and in different config- 
urations. The six RG-58 
cables in the kit are double- 
braid shielded, 48 inches 
long, and have soft poly- 
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vinyl chloride (PVC) jack- 


ets. 

The TPI-3000A con- 
nector kit include two male 
and two female connectors 
for BNC, N, UHF, and TNC 
adapters and one male and 
one female connector for 
the SMA, Mini-UHF, F, and 
RCA adapters along with 
six universal interfaces. 

All connectors have sil- 
ver-plated machined brass 
shells and gold-plated con- 
tacts. Both kits are said to 
be convenient for servicing 
communications equip- 
ment and local-area net- 
works in the field, and 
interfacing or connecting 
for various RF systems and 
test equipment. 

The TPI-5010 kit con- 
taining six cables and a 
plastic-coated wall rack is 
priced at $98. The 
TPI-3000A connector kit 
with 24 connectors sells 
for $150.—Test Probes, 
Inc., 9178 Brown Deer 
Road, San Diego, CA 
92121: Phone: 
800-368-5719. 


BRIGHT LED LAMPS. The 
light-emitting diode lamps 
in this new family from 
Lumex Opto/Components 
are intended as replace- 
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ments for incandescent 
lamps in existing products. 
McLED's are made with 
from two to eight LED dies 
to obtain light output com- 
parable to that of the incan- 
descent bulb it replaces. 
The multi-LED lamps are of- 
fered with wire ends or 
standard incandescent 
lamp bases. They are said 
to run cooler and save the 
time and cost of frequent 
filament lamp replacement 
in the field. 

The lamps are being sold 
as replacements for minia- 
ture and sub-miniature in- 
candescent lamps with 
ratings from 2 to 20 volts 
AC or DC. The AC lamp 
replacements include mini- 
ature rectifier bridges to 
permit them to operate 
from AC sources. (Individu- 
al LED dies draw currents 
of 2 to 25 milliamperes at 
1.5 to 2.8 volts DC.) The 
DC lamp replacements can 
be mounted directly on PC 
boards or front panels. 
Lumex obtains a near-white 
light output for its lamps by 
mixing LED dies that emit 
different colors on the 
same lamp header. 

The pnces of McLED's 
vary from $1.00 to $10 
each, depending on order 
quantity, color, and pack- 
age.—Lumex Opto/Compo- 
nents Inc., 292 East Hellen 
Road, Palatine, IL 60067; 
Phone: 708-359-2790; 
Fax: 708-359-8904. 


DIFFERENTIAL OS- 


CILLOSCOPE PROBE. Two 


different signals can be 
measured on one os- 
cilloscope channel with this 
active differential os- 


cilloscope probe, and there 
is no need for a ground ref- 
erence to make the mea- 
surement. The model 
ADF15, from Test Probes, 
Inc. was designed to permit 
the oscilloscope to be 
grounded for safety while 
measurements are made 
without isolation ampli- 
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fiers. This feature is said to 
eliminate errors caused by 
the voltage differences be- 
tween two amplifiers and 
two probes. 

The ADF15 is intended 
for making high voltage dif- 
ferential measurements in 
switching power supplies, 
motor controllers that in- 
clude thyristors, and power 
MOSFET's. It can also 
make accurate measure- 
ments of small signal dif- 
ferences in the presence of 
high common-mode volt- 
age. The probe's band- 
width covers the range of 
DC to 15 MHz and it has a 
switchable x20 to x 200 
attenuation mode. 

The probe is powered by 
four AA batteries or an ex- 
ternal 6-volt DC converter 
(not supplied). The price in- 
cludes standard probes, al- 
ligator clips, and spring-tip 
probes with banana-plug 
leads. 

The ADF15 probe is 
priced at $375.—Test 
Probes, Inc., 9178 Brown 
Deer Road, San Diego, CA 
92121; Phone: 
619-535-9292. R-E 





USING ONLINE SCIENTIFIC 
& ENGINEERING DATA- 
BASES; by Harley Bjelland. 
Windcrest/McGraw-Hill, 
Blue Ridge Summit, PA 
17294-0850; $26.95. 
Engineers, technicians, 
scientists, hobbyists, and 
technical writers always 
seem to be hungry for 
facts, and they might 
spend hours searching for 
just the right information 
before they start or com- 
plete a project. But we are 
now undergoing an infor- 
mation explosion, and it 
seems that the leading 
edge of scientific and engi- 
neering knowledge always 
seems to elude our ability 
to keep up. Books, maga- 
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zines, technical papers and 
other printed materials are 
no longer the only sources 
of technical data; on-line 
computer databases are 
helping out by providing 
current information that is 
easily accessible through 
your modem-equipped PC. 

This book explains how 
to conduct successful on- 
line scientific and engineer 


ing datbase search with a 
minimum investment of 
time, effort, and expense. It 
describes the required 
computer hardware and 
software and explains the 
advantages and disadvan- 
tages of each database 
service. Step-by-step, illus- 
trated instructions tell you 
how to tap into the power 
of on-line databases, and 
sample searches show ex- 
actly what you'll see as you 
work your way through spe- 
cific database menus. Also 
explained are ways to save 
money by using command- 
line searches and other 
shortcuts. 

Descriptions are given for 
major technical and con- 


Sumer on-line databases 
including EasyNet, Dialog, 
BRS, MEAD, STN, ORBIT, 
Dow Jones, and EPIC. 
Techniques are presented 
for evaluating information 
obtained through on-line 
systems and putting it to 
profitable use. 


1992 CATALOG; from Jim- 
Pak Electronic Components, 
1355 Shoreway Road, Bel- 
mont, CA 94002; free. 

This 30-page free bro- 
chure from Jim-Pak con- 
tains listings and illustra- 
tions of over 600 of its 
products for electronic 
hobbyists and profession- 
als. For example, you'll find 
listings of the company’s 


= Train at HOME to be an 
= Electronics technician! 


As the demand for computers and microprocessors 

in business, manufacturing and communications 

continues to grow, so does the need for qualified 

technicians. It's not unusual for experienced 

technicians to earn from $30,000 to more than 

$40,000 a year.* Now through Peoples College 

of Independent Studies you can train for this 

exciting field without interrupting your job or 

home life. 

* Electronics & Microprocessor Technology 

® Industrial Electronics & Microprocessor 
Technology 

* Communications Electronics with Micro- 
processor Technology 

* Computer Servicing & Electronics Technology 

* Specialized Associate Degree In Electronics 
Technology 


Depending on the program you select, you'll 
perfect your skills using this advanced equipment, 
included in the price of tuition: 

¢ |BM-Compatible Personal Computer 

® Digital Multimeter 

® Digital Logic Probe 

* Elenco Oscilloscope 


| * Portable Cellular Telephone 
(* Source: US. Bureau of Labor Stonatics) 


Peoples College introduces some training firsts to 

make your learning experience more complete: 

¢ Accelerated Learning System — a scientifically 
proven study system that helps you learn faster 
and easier than ever before. 

«Video Tutor Training Tapes — give you a 
permanent, visual record of informative lectures 
and close-up demonstrations. 

e Experience Labs — professionally designed 


experiments that give you hands-on “bench” 


experience. 

® Industry Certification Training Guide — provided 
with four of our programs. Prepares you for 
examinations you may take for your professional 
license or certification. 
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To help you get started on your education, Peoples 
College has reduced tuition rates and offers low 
monthly payment plans with no finance fees, So 
don’t delay, call or write for more information 
today! 


Programs ofered only in United States, Canada, Puerto Rico 
and Virgin Islands. No Obligation, No sales person will call 
Our programs are accredited by the Accrediting 
Commission of the National Home Study Council 


K 


YES! | would like to know more about your 
training programs. Send a catalog to: 


Name 
Address 
City 
State . Lip 
Phone # 


PEOPLES COLLEGE | 


OF INDEPENDENT STUDIES, 


233 Academy Drive * P.O. Box 421768 ) 
Rasinteet FL 34742-1768 
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offerings in resistors, ca- 
pacitors, trimmers, and po- 
tentiometers. You'll also be 
able to find active devices 
from diodes and LED 
lamps to digital and linear 
integrated circuits, micro- 
processors, and memo- 
ries. Packaging products 
being offered include 
breadboards, enclosures, 
connectors, fans, heat 
sinks and power supplies. 
Manufacturing equipment 
from Jim-Pak includes sol- 
dering irons and hand 
tools. Reference and text 
books of interest to the 
electronics community are 
also listed in the catalog. A 
state-by-state listing of 
over 300 of Jim-Pak’s 

stores is included. 


THE MODERN OSCILLATOR 
CIRCUIT ENCYCLOPEDIA; by 
Rudolf F Graf. TAB Books, 
Division of McGraw-Hill 
Inc., Blue Ridge Summit, PA 
17294-0850; Tel. 
1-800-822-8138; $12.95. 
This circuit encyclopedia 
is a handy reference for 
those who want instant ac- 
cess to more than 250 
proven, practical oscillator 
circuit designs. Some of 
the circuits contain late- 
model ICs that simplify 
their construction and re- 
duce the number of com- 
ponents needed. Needless 
to say, they add to the ver 
satility and reliability of the 
resulting oscillator. 


Mr. Graf's encyclopedia 
includes schematics for vir 
tually every type of os- 
cillator circuit that has ever 
been designed—some 
that are very familiar and 
others that are obscure— 
even to experts. The 
names of many of the os- 
cillator circuits are familiar 
to students and seasoned 
professionals alike. Their 
operation is taught in engi- 
neering classes as well as 
vocational and military tech 
schools. There are, for ex- 
ample, the old familiar 
Armstrong, Clapp, Colpit- 
ts, Franklin, Hartley, Hertz, 
Miller, Pierce and Wien- 
bridge oscillators as well as 
audio, blocking, crystal, 
multivibrator and electron- 
coupled versions. 


OSCILLATOR CIRCUIT 
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The schematics and de- 
scriptions are organized by 
application for easy refer 
ence. The circuit sche- 
matics and descriptive text 
have been reproduced in 
the same form in which 
they were originally pub- 
lished in such sources as 
Radio-Electronics. This 
was done by Mr. Graf to 
prevent transcription errors 
and make them instantly 
recognizable to readers 
who might have seen them 
in the past. The original 
source for each circuit is 
listed in a section at the 
back of the encyclopedia. 
That permits readers to re- 
fer back to the source pub- 
lications for additional infor- 
mation on construction and 
application. 


THE ARRL SATELLITE AN- 
THOLOGY: 2nd Edition; from 


The American Radio Relay 
League, 225 Main Street, 
Newington, CT 06111; $8.00. 

In the 30 years since the 
first amateurradio satellite 
was launched, satellite 
technology has become in- 
creasingly sophisticated. 
Nevertheless, communica- 
tion with satellites has be- 
come easier. This collec- 
tion of articles from ARRL's 
QST magazine is intended 
to help amateur radio oper- 
ators participate in satellite 
communications; they dis- 
pel the myth that satellite 
operating is expensive and 
difficult. 
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Amateurs can access 
satellites with equipment 
they already own. The infor- 
mative articles discuss ac- 
tive amateur satellites, 
their operating features, 
and how to access them. 
Several articles, whose 
content is still valid today, 
were retained from the first 
edition. Subjects include 
satellite tracking and con- 
versing with other oper- 
ators in other countries. 
More recent articles dis- 
cuss presently operating 
satellites such as AMSAT- 
OSCAR 138, and look at the 
next generation of OSCAR 
satellites. 


TROUBLESHOOTING & RE- 
PAIRING ELECTRONIC MU- 
SIC SYNTHESIZERS; by De- 
lion T. Horn. TAB Books, 
Division of McGraw-Hill 
Inc., Blue Ridge Summit, PA 
17294-0850; Tel. 
1-800-822-8138; $16.95. 
As music synthesizers 
become more popular, 


there is an increasing de- 
mand for instruction mate- 
rial on their maintenance 
and repair. This book was 
written for musicians who 
want to repair their own 
equipment as well as elec- 
tronic hobbyists and tech- 
nicians who need a reliable 
source of information on 
synthesizer troubleshoot- 
ing and repair. Mr. Horn’s 
book gives complete, step- 
by-step instructions for ser- 
vicing synthesizers and re- 
placing their components. 
Both the older analog and 
more modern digital instru- 
ments are covered. 

The first half of the book 
is devoted to locating and 
repairing problems that 
commonly occur in analog 
synthesizers. Those in- 
clude nonexistent, weak, 
or noisy output signals. 
Also described are meth- 
ods for repairing voltage 
sources, function gener 
ators and keyboards. 

The book's second half 
covers digital synthesizers. 
lt gives instructions for re- 
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pairing digital oscillators, 
amplifiers, and their power 
supplies. Topics discussed 
include logic probes and 
logic pulsers. One whole 
chapter is devoted to MIDI 
with discussion of cabling, 
channels and circuitry. (n- 
structions are given on 
what to do if your syn- 
thesizer fails to respond to 
MIDI commands. In addi- 
tion, the book offers advice 
on how to restore old or 
unusable synthesizers as 
well as how to modify and 
expand existing units. 


Countersurveillianee 


Never before has so much 
professional information on the art 
of detecting and eliminating 
electronic snooping devices—and 
how to defend against experienced 
information thieves—been placed 
in one VHS video. If you are a 
Fortune 500 CEO, an executive in 
any hi-tech industry, or a novice 
seeking entry into an honorable, 
rewarding field of work in 
countersurveillance, you must 
view this video presentation again 
and again. 


Wake up! You may be the victim of 
stolen words—precious ideas that would 
have made you very wealthy! Yes, profes- 
sionals, even rank amateurs, may be lis- 
tening tO your most private con- 
versations. 

Wake wp! If you are not the victim, 
then you are surrounded by countless vic- 
tims who need your help if you know how 
to discover telephone taps, locate bugs, or 
“sweep” a room clean. 

There is a thriving professional service 
steeped in high-tech techniques that you 
can become a part of! But first, you must 
know and understand Countersurveilance 
Technology. Your very first insight into 
this highly rewarding held is made possi- 
ble by a video VHS presentation that you 
cannot view on broadcast television, sat- 
ellite, or cable. It presents an informative 
program prepared by professionals in the 
field who know cheir industry, its tech- 
niques, kinks and loopholes. Men who 
can tell you more in 45 minutes in a 
straightforward, exclusive talk than was 
ever attempted before, 


Foiling Information Thieves 

Discover the targets professional 
snoopers seek out! The prey are stock 
brokers, arbitrage firms, manufacturers, 
high-tech companies, any competitive 
industry, or even small businnesses in the 
same community. The valuable informa- 
tion they filch may be marketing strat- 
egies, customer lists, product formulas, 
manufacturing techniques, even adver- 
tising plans. Information thieves eaves- 
drop on court decisions, bidding 
information, financial data. The list ts 
unlimited in the mind of man—es- 
pecially if he is a chief! 

You know that the Russians secretly 
installed countless microphones in the 
concrete work of the American Embassy 
building in Moscow. They converted 





1-516-293-3751 


HAVE YOUR 
VISA or MC CARD 
AVAILABLE 


what was co be an embassy and private 
residence into the most sophisticated re- 
cording studio the world had ever 
known. The building had to be corn 
down tn order to remove all the bugs. 


Stolen Information 

The open taps from where the informa- 
tion pours out may be from FAX’, com- 
puter communications, telephone calls, 
and everyday business meetings and 
lunchtime encounters. Businessmen need 
counselling on how to eliminate this tn- 
formation drain. Basic telephone use cou- 
pled with the users understanding that 
someone may be listening or recording 
vital data and information greatly reduces 
the opportuniry for others to purloin 
meaningful information. 


CLAGGK INC, 
P.O. Box 4099 « Farmingdale, NY 11735 


Please rush my copy of the Countersurveillance Techniques 
Video VHS Cassette fora total cost of $54.95 each (which 
inches $4.00) postage and handling). 


No of Casseties ordered 
Amount of payment $ 
Sales tax (N.S, only) _ 
Total coche 
Bill mv) VISA 
fon ox 
Expire Date f 
Seren uire 

Pa 


Aciiiness. i = === 
City 


(_] Mastert ard 





_ Se ZIF 


All payments in U.S.A, funds. Canadians add $4.00 per VAS 
cassette, No forcizn orders, 
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The professional discussions seen on 
the TV screen in your home reveals how 
to detect and disable wiretaps, midget 
radio-frequency transmitters, and other 
bugs, plus when to use disinformation to 
confuse the unwanted listener, and the 
technique of voice scrambling telephone 
communications. In fact, do you know 
how to look for a bug, where to look fora 
bug, and what to do when you find it? 

Bugs of a very small size are easy to 
build and they can be placed quickly ina 
matter of seconds, in any object or room. 
Today you may have used a telephone 
handset that was bugged. Ic probably 
contained three bugs. One was a phony 
bug to fool you into believing you founda 
bug and secured the telephone. The sec- 
ond bug placates the investigator when 
he finds the real thing! And the third bug 
is found only by the professional, who 
continued to search just in case there were 
more bugs. 

The professional is not without his 
tools. Special equipment has been de- 
signed so that the professional can sweep 
a room so that he can detect voice-acti- 
vated (VOX) and remote-accivated bugs. 
Some of this equipment can be operated 
by novices, others require a trained coun- 
tersurveillance professional. 

The professionals viewed on your tele- 
vision screen reveal information on the 
latest technological advances like laser- 
beam snoopers that are installed hun- 
dreds of feet away from the room they 
snoop on. The professionals disclose that 
computers yield information too easily. 

This advertisement was not written by 
a countersurveillance professional, bur by 
a beginner whose only experience came 
from viewing the video tape in the pri- 
vacy of his home. After you review the 
video carefully and understand its con- 
tents, you have taken the first important 
step In either acquiring professional help 
wich your surveillance problems, or you 
may very well consider a career as a coun- 
tersurveillance professional. 


The Dollars You Save 

To obtain the information contained in 
the video VHS cassette, you would atrend 
a professional seminar costing $350-750 
and possibly pay hundreds of dollars more 
if you had to travel to a distant city to 
attend. Now, for only $49.95 (plus 
$4.00 P&H) you can view Countersur- 
vetllance Techniques at home and take 
refresher views often. To obtain your 
copy, complete the coupon or call. 
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GET THE LATEST ADVANCES IN ELECTRONICS 


WITH A SUBSCRIPTION TO 
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ENJOY THE WORLD OF ELECTRONICS EACH MONTH! 
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| = Ee nite subscribe to the best electronics magazine— 
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rapier pias cert err construction projects, feature articles on new 

technology, practical troubleshooting 

techniques, circuit design fundamentals, and 
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Se fe One Electronics Now looks to the future and shows 
ekakananned °° pe you what new video, audio and computer 
it, <=—_ products are on the horizon. Whats more 


you'll find helpful, monthly departments such 
as Video News, Equipment Reports, Hardware 
Hacker, Audio Update, Drawing Board, 
Computer Connections, New Products, and 
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@ Buyer's Guide to Digital 
Oscilloscopes 

@ Build A Scanner Converter 

@ Single-Chip Voice Recorder oe i a 
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@ Build A MIDI Interface for your PC a a ae rs a 

@ Troubleshoot Microprocessor re Oa - 
Circuits 

@ Build A High-Power Amplifier for 
your Car 


® Add Music On Hold to your Phone 
@ All About Binaural Recording 
@ VGA-to-NTSC Converter 





FOR FASTER SERVICE CALL TODAY 


1-800-999-7139 
DON’T DELAY SUBSCRIBE TODAY! 


Just fill out the order card in this magazine and mail if in today. 
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WOULD YOU LIKE TO CHANGE THE 
pitch of your voice or create 
such special audio effects as 
echo or reverb? We will show 
you how to build a voice effects 
processor (or VFX processor, for 
short) that can generate such 
unusual effects. We'll explain 
the basic algorithms used to 
perform these DSP (digital sig- 
nal processing) techniques, and 
examine the heart of 
the VFX hardware, the 
Analog Devices-2105 
digital signal process- 
ing microcomputer. If 
youre on a tight bud- 
fet, you ll appreciate 
that this project costs 
much less than any 
commercial single- 
effect generator. 

Before we describe 
the details of the hard- 
ware and software, let's 
look at what the VFX 
processor does. The 
VFX processor accepts 
audio signals, digitally 
processes the informa- 
tion in one of three 
user-selected modes, 
and amplifies the sig- 
nal for listening with a 
speaker or a pair of 
headphones. All you 
need besides the VFX 
processor is a micro- 
phone, a pair of head- 
phones, and a 9-volt 
DC power source—all 
of which are available 
from the source given 
in the Parts List. 


Basic operation 

The VFX block di- 
agram is shown in Fig. 
1. A four-position DIP 
switch (of which only 
three are used) puts 
the VFX into one of 
four operating modes: 
harmonizer, echo, re- 
verb, and test. Table 1 
shows the DIP switch 


positions for each mode. The 
harmonizer voice effect raises 
or lowers the pitch of your voice. 
A high pitch makes you sound 
as if you're breathing helium, 
and a low pitch makes you 
sound like a baritone singer. In 
this mode, a single-digit LED 
readout indicates the pitch 
change level; 0 is the maximum 
down shift (K% ?o0e Hz) and 9 is 





A little DSP goes a long way 
in generating unusual 


sound effects. 


CRAIG BORAX and DAVID BECK 


the maximum upshilft (+305 
Hz). The VFX board powers up 
in level 4, whichis no shift atall. 
A sHiFt button lets you step 
through the range of pitch 
shifts; after 9 the processor re- 
turns to 0. Each pitch shift in- 
crement is approximately 51 Hz; 
we'll explain why later. 

The echo effect has an ad- 
justable delay; you can decrease 
the echo delay time by 
pressing the sHIrtT 
button. In this mode 
the LED displays a 
number from 9 to 0 in- 
dicating a delay time of 
0.63 to O seconds. 
Each press of the sHiFr 
button decreases the 
time delay by 70 milli- 
seconds. 

The reverb effect is 
similar to the echo 
effect, except that the 
delay time is fixed at 78 
milliseconds and the 
amplitude of the feed- 
back signal is adjusta- 
ble from 0.5 to O with 
the suirr button. The 
elfect is more subtle 
than the echo effect 
and simulates the 
acoustics of a large 
room. 

The test mode helps 
troubleshoot the VFX 
board. The test mode 
will be discussed in 
greater detail later on. 


The basic circuit 

As shown in the 
block diagram (Fig. 1), 
the VFX processor con- 
sists of a microphone 
input circuit that uses 
a National Semicon- 
ductor TP3054 CO- 
DEC (coder-decoder}, 
an Analog Devices 
ADSP-2105 DSP (dig- 
ital signal processor). 
an 8K x8 EPROM 
(eraseable program- 
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FIG. 1—VFX BLOCK DIAGRAM. The VFX has a microphone input, a CODEC, a DSP, 
EPROM, SRAM, power-supply circuitry, and audio conditioning. 


mable read-only memory), two 
8K X 8 SRAMS (static-random 
access memory), power-supply 
circuitry, and audio con- 
ditioning. The CODEC incorpo- 
rates an input anti-aliasing fil- 
ter, an A/D converter, a D/A 
converter, an output filter, and 
control circuitry. The SRAMs 
provide 8K x 16-bit words of 
data storage to supplement the 
2105's internal 512 words. The 
DSP can access external memo- 
ry in 100 nanoseconds but has 
an internal wait-state generator 
to allow the use of slower de- 
vices. The VFX processor has 
three wait states programmed 
for external data memory ac- 
cess. 

The VFX processor performs 
four functions; the theory of op- 
eration for each implemented in 
hardware is virtually identical. 
The software makes the hard- 
ware perform these multiple 


effects. The EPROM hex code 
will be posted on the RE-BBS 
(516-293-2283. 1200/2400, 
8N1). as a file called VFX.HEX. 
Let's look at the algorithms used 
for each effect. 


Algorithms 

The harmonizer shifts the 
pitch of an audio signal, such as 
music or speech, up or down. 
One of the most widely known 
uses of this technique is seen in 
the novelty musical group, the 
Chipmunks. Recorded in the 
early 60s, the Chipmunks’ up- 
pitch effect was made simply by 
playing back audio tapes at a 
higher speed. Today, the high- 
tech approach is to use digital 
signal processing. 

The principal algorithms per- 
formed by the DSP hardware for 
the harmonizer are the fast 
Fourier transform (FFT) and the 
inverse FFT (IFFT). Those al- 


TABLE 1—DIP SWITCH SETTINGS 


St-a 
Harmonizer Xx 
Echo xX 
Reverb x 
Test Mode x 


S1-b Si-c S1-d 
ON ON ON 
OFF ON ON 
ON OFF ON 
OFF OFF ON 
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gorithms convert the audio sig- 
nal in the time domain to the 
frequency domain, and then 
back again. Figure 2 shows an 
original audio signal and the 
data at each stage in the process 
as it is spectrum-shifted. Figure 
2-a plots the audio input versus 
time. Figure 2-b shows the fre- 
quency spectrum of the audio 
signal in 2-a. Figure 2-c shows 
the original spectrum at the top 
and the up-shifted spectrum at 
the bottom. Figure 2-d shows 
the original audio signal on top 
with the processed audio sig- 
nal, which contains higher-fre- 
quency components, at the 
bottom. 

The timing of the algorithm of 
the harmonizer is shown in Fig. 


THE FFT 


The Fourier series and its related 
transforms and algorithms are widely 
used in electronics. The Fourier trans- 
form (FT) is a mathematical method for 
converting a signal from the time do- 
main to the frequency domain, or simply 
a way of expressing a continuous wave- 
form as a series of sine waves. The fast 
Fourier transform (FFT) is an algorithin 
enhanced for computer computation of 
a discrete Fourier transform (DFT), 
which is the digital equivalent of the 
Fourier transform. R-E 


3, and its block diagram is 
shown in Fig. 4. In Fig. 3, the 
input signal from the micro- 
phone is sampled at a 6.5-kHz 
rate. At that rate buffer #1 is 
filled in 19.7 milliseconds with 
128 samples. (That determines 
the pitch resolution because the 
resolution in the frequency do- 
main is the inverse of the sam- 
pling period, or 50.7 Hz.) Then 
the next 128 samples are stored 
in buffer #2. (The double-throw 
switch in Fig. 4 is there to sug- 
gest the toggling from one buff- 
er to the other.) While buffer #2 
is being filled, the VFX pro- 
cessor begins the harmonizing 
effect by processing buffer #1 
through a 128-point FFT, then 
comes the shift, and then the 
IFFT. The entire FFT/ShifV/IFFT 
algorithm takes approximately 
6 milliseconds so that all pro- 
cessing is finished before the 
next buffer is filled. That allows 
real-time processing with a 
minimal two-buffer delay of 
39.3 milliseconds between the 
time the microphone input ar- 
rives at the VFX processor and 
when it is output to the speaker. 

The echo-effect algorithm 
uses a digital implementation of 
an adjustable-length analog de- 
lay line as shown in Fig. 5. The 
input signal from the micro- 
phone is sampled at a 6.5-kHz 
rate. Itis then summed with the 
delayed signal received nx 455 
periods ago (where n is a 
number from zero to nine as 
shown on the VFXs LED dis- 
play). The delay line is imple- 
mented in 4K of external SRAM. 
The software allows the adjust- 
ment of the delay from 0.63 to 0 
milliseconds. 

The reverb effect is very sim- 
ilar to the echo effect (see Fig. 6) 
except that the length of the de- 
lay line is fixed at 78 millise- 
conds, and the reflection factor 
is adjustable from 0% to 50% 
with the sHirr button. The re- 
flection factor determines the 
attenuation of the signal before 
it is stored in the delay line and 
simulates the reflection factor 
of a room. 

The test mode can be used 
during hardware checkout to 
isolate problems with your VFA 
board. We'll discuss how to use 
the test mode later. 
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FIG. 2—HARMONIZER ALGORITHM. In a you see the audio input vs. time, b shows the 
frequency spectrum of the audio signal, c shows the original spectrum at the top and 


the up-shifted spectrum at the bottom, and d shows the original audio signal on top 
with the processed audio signal at the bottom. 
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FIG. 3—HARMONIZER TIMING DIAGRAM. The input signal is sampled at a 6.5-kHz rate 
and fills buffer #1 in 19.7 milliseconds with 128 samples. The next 128 samples are 
stored in buffer #2. 


Circuitry croprocessor, ICI], has 1K x 24- 

The schematic diagram for _ bit words of fast program mem- 
the VFX processor is shown in  ory(PM) onchip. An on-chip os- 
Fig. 7. The ADSP-2105 DSP mi-  cillator requires a 10-MHz 
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FIG. 4—HARMONIZER BLOCK DIAGRAM. The double-throw switches indicate the 
toggling from one buffer to the other. While buffer #2 is being filled, the VFX processor 


begins processing buffer #1. 


crystal (XTAL1) and two small 
capacitors (Cl and C2). On 
power-up and after a reset, the 
2105 boots the program from 
the EPROM (IC2) into the on- 
board memory. The boot func- 
tion is built into the 2105 and it 
allows a slower and inexpensive 
EPROM (250 ns) to supply the 
1K words (3K bytes) of PM. The 
BOOT MEMORY SELECT (BMS) out- 
put of the 2105 selects the 
EPROM, and the addressing is 
automatically generated on the 
external address bus. The selec- 
tion of the program booted can 
be programmed by the 2105, 
but to simplify the VFX hard- 
ware and software, the program 
is selected by setting the three 
most-significant bits (MSBss) of 
the EPROMs address with DIP 
switch Sl. 

In addition to the on-board 
PM, there is 0.5K x 16-bit words 
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FIG. S—ECHO-EFFECT BLOCK DIAGRAM. A digital implementation of an adjustable- 
length analog delay line is used. 





FIG. 6—REVERB EFFECT BLOCK DIAGRAM. The length of the delay line is fixed at 78 
milliseconds, and the reflection factor is adjustable from 0% to 50%. 
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power-up, the 2105 boots the program from the 


memory. 





FIG. 7—VFX SCHEMATIC. The DSP microprocessor (IC1) has 1K x 24-bit words of fast 
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nto the on-board 


EPROM IC2i 


The Analog Devices ADSP-2105 is 
the engine of the VFX processor. The 
ADSP-2105 is a second-generation dig- 
ital signal processing (DSP) microcom- 
puter based on the earlier ADSP-2100. It 
has significant architectural improve- 
ments over earlier generations (see 
block diagram in Fig. 10). The 2105 has 
built-in data memory RAM (0.5K x 16 
bits) and program memory RAM (1K x 
24 bits) so it really is a DSP microcom- 
puter and not a microprocessor. Both of 
those memory banks are expandable 
with off-chip fast static RAM. Thatallows 
the program memory to be loaded, 
using the resident boot memory loader, 
from a slow PROM or EPROM (250 
nanosecond access) and keeps high- 
Speed data transfer inside the chip to 
reduce EMI and board-layout require- 
ments. 

The program and data memory can 
be easily expanded off-chip—as has 
been done with the VFX processor— 
when the internal data memory is not 
sufficient for the algorithms. The chip 
has resources built-in to simplify exter- 
nal memory hardware interfacing. They 
include separate selects for program 
memory, data memory, and boot memo- 
ry, and a programmable wait-state gen- 
erator to allow for slow external 
memories, 

The 2105 incorporates several pe- 
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THE ADSP-2105 


ripheral devices and their associated in- 
terrupts. There is a built-in 16-bit interval 
timer with programmable prescaler and 
interrupts. A high-speed synchronous 
serial interface (SPORT1) can interface 


to u-law and A-law CODEC's using 


hardware Companding as well as digital 


-audio-oriented D/A and A/D converters. 
Additionally, the serial port can connect 


multiple 2105's together in parallel pro- 
cessing applications. 

The ADSP-2105 also offers high per- 
formance by virtue of its instruction set. 
With a 100-nanosecond cycle time, mul- 


tiple operations per cycle, and zero- 
overhead looping, the numerical perfor- 


mance of the chip is respectable. In ad- 
dition, the 1-micron low-power CMOS 
processing holds power dissipation to 


less than 1 watt; a powerdown mode 
reduces the power consumption to a 
mere 80 milliwatts. 

The ADSP-2105 incorporates three 
execution units: 
® Barrel shifter 
@ Arithmetic Logic Unit (ALU) 

@ Multiplier Accumulator (MAC) 

The three units are optimized for their 
specific function, and are, therefore, 
very fast, completing any instruction in 
one cycle. Access to the three execution 
units is made via registers associated 
with each execution unit. For example, 
the ALU has the following 16-bit regis- 
ters: 

AX0, AX1, AYO, AY1, AR, and AF 
The MAC has: 
MX0, MX1, MYO, MY1, MRO, MR1, MR2, 


LISTING 1 


START: 
I0=buffer#i; 
MO=1; 
t4=buffer#2; 
MO=1; 
CNTR=2048; | 
DO MOVE BUFFER UNTIL CE; 
AR=PM(14,M4); 
DM(10,MO)=AR; 
MOV BUFFER: 






PROGRAM 
SRAM 
TK=2d 





{Address of buffer#l in DMD} 
{Post modify value} 

{Address of buffer#2 in PMD} 
{Post modify value} 

{Number of words in buffer} 
{Do loop} 


{End of the loop} 
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FIG. 19—ADSP-2105 BLOCK DIAGRAM. The 2105 has built-in data memory and pro- 
gram memory implemented in fast SRAM. That keeps high-speed data transfer inside 
the chip. 
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FIG. 11—THE EZ-LAB KIT includes a demo board, an ADSP-2101/5 family assembler, 
linker, and other miscellaneous development software. You can design and debug 





software for certain applications at minimal cost. 


and MF 
The barre! shifter has: 
SB, SI, SE, SR1, and SRO 


In addition, the ADSP-2105 incorpo- 


rates two data address generators 
(DAG's), one of which can perform the 
bit reversing that is required for certain 
FFT algorithms. One DAG accesses 
program-memory data (PMD) and the 
other accesses data-memory data 
(OMD). The DAG's use a set of three 
registers to control indirect addressing 
and circular buffers. Those are the index 
registers (10 to 17), the modify registers 
(MO to M7), and the length registers (LO 
to L7). For example, by setting up the 
registers so that 10 has the starting ad- 
dress, MO has a value of 1, and LO is 
zero, blocks of data can be moved from 
one buffer to another with very little pro- 
gramming (see Listing 1). 

To be successiul, any microcomputer, 
including a digital signal processor, 
must have readily available low-cost 
software tools. Analog Devices has sup- 
plied the ADSP-2105 with quality soft- 
ware tools at a reasonable price. The 
assembly language is algebraic and 
straightforward. Included is a powertul 
personal computer-based software sim- 
ulator that allows software debugging 
hea an expensive in-circuit emulator 

The ADSP-2105 has the same kind of 
interrupt handling capabilities as other 
microcomputers. The interrupts can be 
individually masked or enabled, edge- 
triggered or level sensitive. Interrupts 
are vectored to the program memory Io- 


LISTING 2 
IRQZ 0004h 
SPORTO (Transmit) 0008h 
SPORTO (Receive) 000Ch 
SPORT1 (Transmit) 0010h 
SPORT2 (Receive) 0014h 
TIMER 0018h 


cations shown in Listing 2. A second 
mirror set of Data registers can be en- 
abled to facilitate fast context switching 
during its interrupt servicing. The device 
has on-chip clock generation circuitry 
and is packaged in a 68-lead plastic 


leaded chip carrier (PLCC). 
The VFX processor described in this 


cludes an EZ-LAB demonstration 
board, an ADSP-2101/5 family as- 
sembler, linker and other miscellaneous 
development software, including the es- 
sential simulator. With this package one 
can design and software for cer- 
tain applications with excellent results at 


minimal cost. Of course, an in-circuit 


emulator (ICE) will speed up the de- 
velopment process, although, of course, 
at a much higher price: the EZ-Lab kit 


sells for less than $500 dollars, and an 


emulator costs more than $2000 dollars. 
For people with limited capital resources 
and small to medium complexity al- 
gorithms, the kit is great. R-E 


of on-board data memory (DM). 
Since that is not enough to per- 
form the 128-point FFT and 
IFFT, two external static RAMS 
are also attached to the data 
bus, one for the high byte (IC9), 
and one for the low byte (IC8) of 
the memory. That 28K bytes 
of SRAM addressed by the 2105 
is accessed when the DATA MEM- 
ORY SELECT (DMS) strobe is ac- 
tive. 

The seven-segment LED dis- 
play adds to the interactivity of 
the VFX processor, and is writ- 
ten to as if it was external pro- 
gram memory. The PROGRAM 
MEMORY SELECT (PMS) signal 
from the 2105 is activated to 
latch data from the bus into 
[Cll (the seven-segment BCD 
latch/decoder/driver), which 
then drives the seven segment 
display. No decoding is required 
for the selection of IC11 because 
there is no external program 
memory in the system. 

The VFX processor uses a CO- 
DEC to digitize the audio input 
and convert it into a serial data 
stream. The CODEC interfaces 
directly with the 2105's syn- 
chronous serial port SPORT1, 
which includes pins 52—56. 
SPORT is configured for 8-bit 
synchronous data transfer with 
word-framing sync pulses and 
yw-law companding. The 2105 
generates a 1.66-MHz serial 
clock (ScLkK1) and 6.5-kHz fram- 
ing pulses on TRANSMIT FRAME 
SYNC (TFS1) and RECEIVE FRAME 
SYNC (RFS1) to synchronize the 
data transfer. 

The CODEC implements uz- 
law companding, which im- 
proves the dynamic range of the 
conversion by taking advantage 
of human perception of sound: 
that is, that the ear is much 
more sensitive to noise in low- 
level (volume) signals than in 
high-level signals. The CODEC 
receives and transmits 8 bits of 
data, and the digital signal pro- 
cessor has built-in companding 
hardware to convert it into a 14- 
bit number. 

The other components of the 
VFX processor are the power 
supply and analog components. 
The VFX board accepts +9 volts 
DC and generates —9, +5, 
+5.1, and —5.1 volts DC. Volt- 
age converter IC7 (a TSC7660) 
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FIG. 8—PARTS-PLACEMENT DIAGRAM. Make sure that you install the mono jack at J1 


and the stereo jack at J2. 


PARTS LIST 


All resistors are Vs-watt, 5%, un- 
less otherwise noted. 

Ri-R3—120,000 ohms 

R4, R9, R12—-R19, R22-R29, 
R33—-R39, R41-R49—not used 

R5—R8—10,000 ohms 

R10, R1i—220,000 ohms 

R20, R21—1000 ohms 

R30—10 ohms ee 

R31—470 ohms (7), 14-pin DIP 

R32—10,000 ohms ( x 5), 6-pin SIP 

R40—10,000 ohms, multiturn po- 
tentiometer 

R50—200,000 ohms, mulititurn po- 
tentiometer 

Capacitors | 

Ci, C2—20 pF, 100 volts, ceramic 

C3-C7—10 wk, 35 volts, electrolytic 

C8, C9, C11-C15, C17-C19, 
C23-C29, C31-C34, C36-C39— 
not used 

Ci0—220 «uF, 25 volts, electrolytic 

Ci6—10 F, 6.3 volts, Tantalum 
electrolytic 

C20—C22—1 «F, 50 volts, ceramic 

C30—0.047 F, 100 volts, ceramic 

C35—47 pF, 100 volts, ceramic 

C40-C50—0.1 pF, 100 volts, ce- 
ramic 

Semiconductors 

ICi—ADSP-2105KP40 DSP pro- 
cessor 

IC2—27256-25 32K x8 EPROM 
(256K) 

IC3—TP3054J CODEC 

I\C4—LM741N op-amp 

iC5—LM386N-3 audio amplifier 

IC6—7660SCPA voltage converter 


generates the negative supply 
from the positive supply. A 5- 
volt DC regulator (IC7, a 7805) 
supplies +5 volts DC to the 
2105 and all logic IC's, and two 
Zener regulators (D1 and D2) 


IC7—7805T 5-volt regulator 

IC8, IC9—6264-15 SRAM, 150 ns 

ICi0—74HCI14N hex Schmitt trig- 

ger inverter 

I\C11—CD4511 7-segment decoder/ 
driver 

Di, D2—1N5231B 5.1-volt Zener di- 
ode 

D3—1N4001 diode 

DISP1—LTS6780R 7-seqment 
common cathode LED 

Other components 

XTALiI—10-MHz crystal 

Si—4-position DIP switch 

S2, S$3—momentary pushbutton, 
N.O. 

Ji—2mm DC power jack 

J2—mini stereo jack 

J3—mini mono jack 

Miscellaneous: IC sockets, 9-volt 
DC wall transformer, microphone, 
headphones, PC board, solder, 
etc. 

Note: The following items are 
available from American Dis- 
tributors, Inc., 9 Whippany 
Road, Whippany, NJ 07981 
(800) 877-0510: 

e VFX kit (includes PC board 
and all PC-mounted compo- 
nents)}—$105 

(plated through holes, solder 
uigexed and silkscreened) 

® 9-volt wall transformer—$12 
e Headphones—$15 
@ Microphone—Si6 

Add $5 shipping and handling. 

Check, MasterCard, or Visa. 


generate the analog voltages of 
plus and minus 5.1 volts DC. 
Op-amp [C4 and audio amplifier 
ICS condition and amplify the 
audio input and output, respec- 
tively. 


Construction 

The VFX processor is easy to 
build. All the necessary compo- 
nents including a double-sided 
PC board, all ICs, semiconduc- 
tors, and passive components 
are available from the source 
given in the Parts List. A micro- 
phone, DC wall outlet trans- 
former, and headphones are 
also available if you don’t al- 
ready have them. We've pro- 
vided foil patterns in case you 
want to make your own PC 
board. 

Following Fig. 8 as a guide, 
mount the components begin- 
ning with the resistors. Next in- 
stall the capacitors, the crystal, 
switches, jacks, voltage reg- 
ulator (IC7), and then all of the 
IC sockets. Make sure you don't 
install the input and output 
jacks in the wrong locations. 
The output jack has three ter- 
minals so that if you use head- 
phones you'll hear sound from 
both sides. Be sure to orient the 
polarized capacitors correctly. 
Do not install the ICs yet and 
don’t remove them from their 
packaging just yet either. When 
you've completed the soldering, 
carefully double check parts 
placement and look for solder 
splashes and bridging. The 
completed VFX card is shown in 
Fig. 9 


Hardware checkout 

Now we will perform a hard- 
ware checkout, one IC ata time. 
Precautions against static dis- 
charge should be followed when 
handling the IC's. Electrostatic 
discharge can cause very subtle 
damage in the IC that can be 
hard to find—the kind that is 


FILTER DESIGN SOFTWARE 


The digital filter used in the echo and 
reverb effect was designed with the filter 
and digital analysis software (FDAS) 
from Momentum Data Systems soft- 
ware. The software was used to imple- 
ment a finite impulse response (FIR) 
filter. The optional code generator wrote 
the source code for the filter, given its 
characteristics. The package also runs 
on the ADSP-2101 processor and other 
family members. The FDAS software 
can also implement other kinds of digital 
filters than FIR, including infinite im- 
pulse response (IIR) and some analog 
equivalents. R-E 
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COMPONENT SIDE of the VFX board. 
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SOLDER SIDE of the VFX board. 


worth avoiding. 

First apply 9-volt DC power to 
Jl and verify that there is 5 volts 
on the power pins of each IC 
socket. When verified, remove 
power from the board and plug 
in IC6, the negative-supply gen- 


erator. Now reapply 9-volts DC 
to J1 and measure pin 5 of IC6; 
the voltage should be the nega- 
tive of the voltage on IC6 pin 8 or 
— 12 volts (whichever is less). 
Next, check pins 1 and 4 of 
IC3 for —5 volts + 0.2 volt and 
+5.0 + 0.2 volt, respectively. 


P/N ADILOOOREU.A 





Install IC1, IC2, IC10, and ICI] 
in their respective sockets. For 
the RAM test, set all the S1 DIP 
switches to the “on” position 
and apply power to the board. 
The LED display should show 
the number “6.” Press the sHirr 

continued on page 94 
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Learn about basic and advanced equipment 





for troubleshooting LAN’s. 


THIS IS PART 2 OF A THREE-PART SE- 
ries on troubleshooting local- 
area networks (LANs). In Part 1 
we presented technical back- 
ground on network tech- 
nologies including cable types, 
topologies, signal schemes, and 
access protocols. This time we 
introduce the tools and test 
equipment necessary to service 
LAN’s quickly and effectively. 
Next time we'll put our knowl- 
edge to work in diagnosing and 
solving easy and difficult net- 
work problems. 

Experts say that cable faults 
cause more than 70% of all net- 
work failures. Cable faults may 
sound simple in theory but, in 
practice, diagnosing and locat- 
ing them can bring strong men 
to tears. However, common 
sense, good test equipment, 
and intelligent substitution 
techniques can take you a long 
way toward rapid, inexpensive 
repair. 

Common sense helps you lo- 
calize the problem to avoid 
wasting time performing irrele- 
vant tests. Good test instru- 
ments are your eyes and ears 
into the LAN; equipment can be 
as simple as a $20 digital multi- 
meter (DMM) or as complex as a 
time-domain reflectometer 
(TDR) costing thousands of dol- 
lars. (A TDR uses radar-like 
techniques to measure the dis- 
tance toa cable fault. Typically a 
test instrument transmits a sig- 
nal and measures the time it 
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takes for its reflection to return 
to the source.) 

Gone are the days of mind- 
lessly Swapping computers, 
boards, and cables. Instead we 
use intelligent swapping to lo- 
calize a problem, and then use 
appropriate test equipment to 
find the suspect part. Next we 
install a substitute, and if the 
LAN comes to life, that part re- 
mains. Otherwise, we will re- 
peat the process until the fault 
disappears and the LAN comes 
on-line. 

Some training firms claim 
that only a screwdriver is re- 
quired to service a LAN. We 
won't go that far—but with the 
techniques discussed here, 
well come close. 


Hand tools 

Common hand tools are 
useful in servicing LAN’. Table 
1 describes the basic require- 
ments; you'll probably add 
other, more specialized tools to 
the list as time goes on. 

One quick and easy way to get 
the tools you need is to buy a 
Jensen tool kit. For example, 
the reasonably priced JTK-5 
tool kit contains all the essen- 
tials for servicing Ethernet 
LANs. Also check with Jensen 
for tools and tool kits suitable 
for twisted-pair and Token Ring 
LANS. 

Probably the most common 
problem in LAN service is con- 
nectors. Sooner or later, you'll 





have to replace a bad one. The 
best way to learn the proper 
techniques is to work with 
someone already skilled in the 
art. Failing that, there are other 
resources. Try a local electronic 
parts distributor for manufac- 
turers literature on connector 
installation. Or locate a copy of 
the Radio Amateurs Handbook, 
published by the American Ra- 
dio Relay League. The Con- 
struction Practices chapter of 
that handbook describes the 
proper way to install BNC-type 
coaxial connectors. You might 
also contact AMP and other 
manufacturers to request as- 
sembly information on their 
crimp-on coax and RJ-xx series 
connectors. The sidebar lists 
several sources of information. 


The DMM 

No service technician in his 
right mind would be caught 
dead without a DMM; it is liter- 
ally indispensable. You can use 
it to service LANs, and also to 
check building AC-line power 
and repair electronic equip- 
ment of all types. DMM’ss are 
available with a dazzling variety 
of features. If you are shopping 
for a DMM, choose a 3-digit 
unit, like the one shown in Fig. 
1, that is easy to use, has the 
features you really need, and 
has a low price. Minimum LAN- 
specific requirements for a 
DMM include a 0 to 200 ohms 
range, a continuity beeper, a 0 
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troubleshooting. 


to 20-volts DC range, and a 0 to 
200-volts AC range. Most 
DMM*ss sold today meet those 
minimum specifications. 

Lets discuss briefly how you 
can use a DMM for LAN servic- 
ing. Resistance and continuity 
are probably the most used 
functions in LAN servicing. Use 
the ohms function to measure 
the resistance of cables and ter- 
minator resistors, and to locate 
shorts or opens in cables and 
connectors. A low-end range of 
O to 200 ohms is important be- 
cause coaxial cables typically 
measure less than 5.0 ohms 
end-to-end, and twisted pair 
less than 20.0 ohms. To make 
this type of measurement, first 
power down the network to 
avoid affecting LAN operation. 
Disconnect questionable cables 
before making measurements. 

High-resistance cables can 
have partially severed wires or 
bad connectors. Test all termi- 
nators (connector bodies con- 
taining 50-, 9l-, or 100-chm 


FIG. 1—A BASIC DMM, like the Fluke Model 70, is an indispensable tool for LAN 





resistors) to ensure proper re- 
sistance. Use the continuity 
function to locate shorts and 
opens in cables and connectors. 
Audible beeps are especially 
useful when working in dark or 
tight places like plenums 
(dropped ceilings). 

The DC function is useful as 
well. Ethernet LANS carry 5-volt 
power and data to the trans- 
ceivers attached to the back- 
bone cable. Use the DMM to 
verify that power is present at 
the transceiver if it does not 
have a Power Good indicator. 
You can also use the DC volts 
function to verify voltages in 
emergency lights and uninter- 
ruptable power supplies 
(UPS's). 

Last but not least, use the AC 
volts function to measure AC 
power outlets and noise levels 
on the LAN cables. It is not un- 
common for power problems to 
cause trouble on a LAN, par- 
ticularly when the file server or 
hub computer is affected. Then 





the whole network may crash. 
Just check the outlet voltage 
with a DMM, and if it is outside 
the 105 to 125-volt AC operating 
range of most computers, call 
an electrician! 

Noise problems can be a big 
headache, especially on LAN'’s 
with unshielded twisted-pair 
(UTP) cable. Noise causes ran- 
dom data errors and, in serious 
cases, can crash the network. 
Measure noise with a DMM by 
connecting it to one end of the 
cable, making sure the other 
and is terminated properly. The 
DMM reading for a good UTP ca- 
ble can be in the range of 5 milli- 
volts or less. A high reading can 
uncover unusual faults such as 
a coil of excess cable or cable 
routed too close to EMI sources 
such as fluorescent lighting fix- 
tures. In fact, the author once 
determined that a 50-foot coil of 
excess UTP left on top of a light 
fixture by an installer was caus- 
ing intermittent problems on a 
newly installed LAN. The prob- 
lem drove everyone crazy for 
months! Using a DMM as a 
noise meter has limited utility 
because DMMss measure voltage 
in the kHz range, not in the 4 to 
16-MHz range typical of most 
networks protocols. 

Worse, DMMss don’t measure 
impulse noise, which is es- 
pecially disruptive to LAN oper- 
ation. For that type of measure- 
ment, we must go to more 
specialized equipment such as 
that described in the following 
sections. 


Microtest cable scanner 

Microtest was the first compa- 
ny to provide specialized, all-in- 
one LAN test equipment such as 
the Microtest Cable Scanner. 
This handheld instrument con- 
tains everything you need to 
troubleshoot LAN cables, in- 
cluding ohmmeter, noise meter, 
time domain reflectometer 
(TDR), Ethernet activity 
monitor, and cable tracer. Best 
of all, the Cable Scanner is rea- 
sonably priced and readily avail- 
able. Figure 2 shows the Cable 
Scanner and several other sim- 
ilar models. 

Although optimized for Eth- 
ernet LAN’, the Cable Scanner 
also tests unshielded twisted 


Microtest 
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FIG. 2—MICROTEST’S HANDHELD LAN TESTERS combine most-needed features in 
easy-to-use, hand-held packages. Clockwise from upper left are the Cable Scanner, 
the Ring Scanner, the Pair Scanner, and the Quick Scanner. 


pair (UTP), shielded twisted 
pair (STP), Token Ring, and 
RS-232 cables with simple 
adapters. In addition, Microtest 
offers specialized scanners spe- 
cifically for testing unique fea- 
tures of other cable. 

Key features of the Cable 
Scanner include resistance and 
continuity functions, a basic 
noise meter, and a TDR. The 
noise meter is a simple AC volt- 
meter that reads millivolt noise 
in the 1-kKHz range; it has no 
capability for measuring im- 
pulse noise. Due to the shield- 
ing nature of coaxial cable, 
noise problems are less com- 
mon in Ethernet systems—but 


they do happen. The Cable 
Scanner is adept at sensing 60- 
Hz power-line noise that often 
appears in problematic coaxial 
cable systems. 

The TDR function can locate 
shorts and opens in LAN cables. 
Operating it is as simple as 
pushing a button. The device 
then injects pulses into the ca- 
ble where they travel until they 
strike a fault, and subsequently 
bounce back to the instrument. 
The Cable Scanner measures 
the travel time, calculates dis- 
tance to the fault, and then dis- 
plays the distance. All you have 
to do is inspect the cable at that 
distance and repair the fault. 


Remember that for a TDR to 
work properly, all equipment 
must be turned off. Otherwise, 
data on the line could cause 
false distance readings—not to 
mention what it would do to on- 
line computers! You should also 
know that all TDRS have a blind 
spot, or dead zone, from where 
the instrument connects to 
some distance down the cable. 
The Cable Scanner cannot de- 
tect faults occurring within the 
first 25 feet of cable. If you sus- 
pect a fault in that section, in- 
spect the cable manually, or 
make another measurement 
from the other end of the cable. 

The Cable Scanners Ethernet 
activity monitor is useful for 
spotting bad transceivers and 
other cases of network overload. 
Recall from Part 1 of this series 
that Ethernet works on a first- 
come, first-served basis, some- 
what like an old-fashioned tele- 
phone party line. Whoever 
speaks first gets the line. 
Should something go wrong— 
for example, a transceiver that 
“jabbers” or talks all the time— 
traffic could soar to 100% 
usage. That, in turn, would pre- 
vent other computers on the 
network from exchanging data 
because their collision sense 
multiple access (CSMA) circuit- 
ry would force them to wait con- 
tinually. The result is that LAN 
operation would come to a 
grinding halt. 

The activity monitor counts 
the number of data packets 
(messages) sent between com- 
puters on the network over a set 
time period (for example, one 
second or one minute). Then it 
calculates percent usage. You 
then look up that value on a 
chart to determine whether 
there are problems. If so, you 
must troubleshoot to locate the 
cause of the fault. 

The Cable Scanner also has 
an optional cable tracer that al- 
lows you to trace a specific cable 
as it runs through the building 
alongside others. This is a 
handy feature because LAN ca- 
bles look alike, making it easy to 
waste time tracing the wrong 
cable. To operate the cable 
tracer, you must also purchasea 
cigarette-pack-size receiver. In 
operation, the Cable Scanner 
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sends a special signal over the 
cable under test. Then you hold 
the receiver next to each cable in 
turn; the one that produces a 
warble tone is the one you want. 

Microtest also sells more spe- 
cialized instruments for testing 
other kinds of cables. For UTP/ 
STP cables there is the Pair 
scanner, which addresses ma- 
jor twisted-pair concerns in- 
cluding impulse noise and 
signal loss through the cable. 
The Pair Scanner also has 
switching capabilities for se- 
lecting different transmit/re- 
ceive pairs, as well as a hub 
computer test function. For 
Token Ring cabling there is the 
Ring Scanner, which isolates 
faulty multistation access units 
(MAU'’s), determines whether 
the ring maintains continuity, 
and monitors network traffic. 
Interestingly, it can simulate 
network faults, so you can per- 
form “fire drills” on a good LAN 
and get a feel for symptoms be- 
fore they occur. All Microtest 
products provide a serial output 
for logging data or printing 
hard copy reports. 


Paladin Patch Check 

Growing popularity of UTP- 
based LAN's has created a mar- 
ket for special test tools. One 
good example is a simple, low- 
cost cable tester from Paladin 
Corporation called Patch 
Check. Patch Check, shown in 
Fig. 3, identifies the most com- 
mon faults in UTP systems, 
namely bad connectors, shorts, 
and opens. 

Patch Check tests the full 
range of UTP systems, from sin- 
gle- to four-pair cables termi- 
nated in RJ-11 or RJ-45 con- 
nectors. Operation is simply a 
matter of snapping both ends of 
the cable into the unit, pushing 
the Test button, and watching 
the indicators. Bad connections 
or Opens appear as one or more 
unilluminated LED’; shorts ap- 
pear as multiple simulta- 
neously lit indicators. Paladin 
also offers a remote indicator for 
Situations where you can't get 
at both ends of the cable. 

Patch Check can save lots of 
time. For example, in resolving 
one problem described in Part 3 
of this series, the author check- 


ed a cable with Patch Check in 
ten seconds, vs. five minutes on 
a DMM! 





FIG. 3—PALADIN’S PATCH CHECK pro- 
vides instant go/no-go testing of RJ-11 
and RJ-45 telephone-style connectors, 
used for shielded and unshielded twist- 
ed-pair wiring. 


Tektronix 1502C TDR 

Of all the equipment dis- 
cussed in these articles, the 
Tektronix 1502C TDR is oldest 
and best established. For find- 
ing tough problems it can’t be 
beat. It can identify badly 
crimped connectors, crushed 
coaxial cables, wiring chewed 
by rodents, and more. It is sen- 
sitive enough to locate problems 
to within inches on the cable. 
The 1502C is a state-of-the-art 
version ofa line of analog TDRS 
that goes back several decades. 

The 1502C looks much like a 
benchtop oscilloscope, as 
shown in Fig. 4. However, in- 
stead of the usual cathode ray 
tube (CRT), the 1502C has a liq- 
uid crystal display (LCD) to re- 
duce power consumption and 
weight. A removable reticle fits 
over the display, which shows 
cable impedance vs. distance. 
The operating controls are sim- 
ple, and there are less of them 
than on an oscilloscope. An ex- 
cellent operators manual helps 
new or infrequent users operate 
the device. 

Key features of the 1502C in- 
clude a negative-going output 
pulse, which shuts down live 


Ethernet transceivers, anda 
zoom feature that allows you to 
examine tiny faults which show 
up as impedance spikes on the 
display. Zoom helps you find 
problems like rusty connectors 
or bad crimps. In Part III we will 
show how we found an un- 
authorized cable tap using 
these features. 

One important feature is the 
propagation-rate control. It’s 
important because it deter- 
mines the distance accuracy of 
the TDR. As you might recall 
from physics class, electrons 
travel at the speed of light in a 
vacuum. But in the real world of 
copper cabling, signals travel 
much slower. The speed reduc- 
tion is due to insulation quality 
and conductor diameter. The 
propagation-rate control cali- 
brates the equipment to com- 
pensate for the slower con- 
duction in the cable, thereby 
providing correct distance in- 
dications. 


RESOURCES 

Following are addresses of 
manufacturers whose products 
were discussed in this article. 
Contact them for current pricing 
and more information. 
® Paladin Corporation, 3543 Old 
Conejo Rd., Newbury Park, CA 
92123, (800) 272-8665. 
® Jensen Tools, Inc., 7815S. 46th 
Street, Phoenix, AZ, 85044, (602) 
968-6231 


® MicroTest, Inc., 3519 E. Shea 
Bivd. Suite 134, Phoenix, AZ 
85028, (800) 526-9675. 

® Radio Amateurs Handbook, 
American Radio Relay League, 
Newington, CT 06111. 

® Tektronix, Inc., Redmond Divi- 
sion, 625 S. E. Salmon Dr, Red- 
mond, OR 97756, (00) 833-9200. 
® AMP, Inc., P.O. Box 3608, Har- 
risburg, PA 17105, (717) 561-6168. 


Typically you set the propaga- 
tion rate by consulting a chart 
published by the cable man- 
ufacturer or LAN equipment 
vendor. Values are usually ex- 
pressed as a percentage of the 
speed of light, c. The higher the 
percentage, the faster the sig- 
nals travel through the cable. 
Typical Ethernet backbone Cca- 
ble has a propagation rate of 
0.76c. Some sources refer to 
propagation rate as the numer- 





FIG. 4—TEKTRONIX’ 1502C TIME DOMAIN REFLECTOMETER provides analog dis- 


play of distance versus impedance 


ical value of propagation (NVP) 
or velocity factor (VF). The terms 
all mean the same thing. Re- 
gardless of name, it is impor- 
tant to set the propagation rate 
control of your TDR if you want 
it to display meaningful, accu- 
rate readings. 

Operating the 1502C is 
straightforward. You begin by 
powering down the LAN equip- 
ment on the questionable cable 
segment and removing any ter- 
minator resistors. (Terminators 
can trick a TDR into displaying 
fantastic cable lengths.) Then 
connect the TDR to the cable 
through an impedance adapter, 
install the correct display 
reticle, and apply power. Then 
adjust the controls, and you'll 
receive a visual indication of ca- 
ble quality. 

Tektronix makes several 
other TDR'’s. The 1503C analog 
TDR accommodates cables as 
long as 50,000 feet. and has an 
Ethernet option. The 1503C 
looks like a good choice for cable 
TV or aircraft carrier applica- 
tions. Tektronix also makes the 
TMA-802, a moderately priced 
digital TDR and Ethernet ac- 


. A knowledgeable technician can interpret the 
display to locate subtle LAN cable faults. 


tivity monitor. 


Analog vs. digital 

In this article, we have de- 
scribed two types of TDRs: dig- 
ital (Microtest) and analog 
(Tektronix). Each type of TDR 
has its own advantages and dis- 
advantages; both instruments 
are widely used in LAN servic- 
ing. 

The major differences be- 
tween the two are in informa- 
tion display and sensitivity to 
minor faults. Push a button on 
a digital TDR, and you'll read 
something like Short 40 Ft on 
the display. Digital TDR's are 
great for novice users because 
they make it easy to understand 
results. Their drawback, how- 
ever, is that they report only ma- 
jor faults, missing minor ones 
that often cause the most frus- 
trating problems. 

Turn on an analog TDR and 
you'll see a oscilloscope-style 
wavy line over a black reticle cal- 
ibrated in impedance vs. dis- 
tance. Clearly the analog TDR is 
intended for more experienced 
users who can disregard the 
dead zone, interpret impedance 


changes, and read distance 
from the reticle. Analog TDR 
also have an amazing sen- 
sitivity to rusty contacts in con- 
nectors, water-logged cables, 
and other faults that can go un- 
detected with less-sensitive in- 
struments. 


Network certification 

Another issue is network cer- 
tification, which is becoming 
increasingly important as cor- 
porations continue the down- 
sizing trend. Downsizing in- 
volves using networks of PCs to 
perform mission-critical ap- 
plications formerly run on 
mainframes. Mission-critical 
means that the health and com- 
petitiveness of the company de- 
pend critically on the computer 
systems that support the com- 
pany. Without a reliable net- 
work, workers can't do their 


jobs, so goods and services are 


delivered to customers late. If 
customer dissatisfaction in- 
creases, the company suffers, 
and so do jobs. Clearly, we all 
have a vested interest in keep- 
ing our LAN networks running 
reliably. 

In the past, LAN cables were 
often pulled by electrical or tele- 
phone wiring contractors who 
might not have had proper tools 
and expertise. As a result, Eth- 
ernet cables may exceed recom- 
mended lengths, excess UTP 
cable may be left coiled in plen- 
ums over fluorescent fixtures, 
and so on. Those problems de- 
crease LAN performance and, 
even worse, can serve to reduce 
reliability. 

In response, major LAN ven- 
dors have devised performance 
tests to help ensure that LANs 
meet standards for noise level, 
cable length, attenuation, and 
other factors that affect perfor- 
mance and robustness. 

Without thinking out the 
problem the fanciest TDR in the 
world will be useless. Develop 
your ability to identify a prob- 
lem and logically work your way 
through possible causes until it 
is solved. 

Be sure to join us in Part III 
when we will roll up our sleeves 
and troubleshoot actual LAN’s 
with the equipment and tools 
described here. R-E 
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The 555 





A Versatile 


FIG. 1—FUNCTIONAL BLOCKS OF THE 555 TIMER with its pinout identified. 
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Learn to use the 555 and 556 timer IC in practical 
circuits to obtain accurate time delays and square waves 


IN ANY ASSOCIATION TEST FOR 
those who know integrated cir- 
cuits, the three digits 555 will 
summon up the instant re- 
sponse “timer IC.” It's the short 
form generic designation for 
progeny of the NE555, a popular 
monolithic timer/oscillator IC 
first introduced by Signetics 
many years ago. Still widely sec- 
ond-sourced because of its ver- 
satility, the 555 ranks as a 
standard “building block.” 

The 555 and its derivatives 
can be found in thousands of 
different circuits, and its pos- 
sibilities for further applica- 
tions appear limitless. Al- 
though classed as a linear IC, it 
is often used in digital or 
~quasi-digital” applications be- 
cause its inputs and outputs 
are essentially square waves 


rather than sine or other com- 
plex waveforms, This article ex- 
plains how the 555 works and 
shows you how to apply the IC 
in various practical control cir- 
cuits. 


A 555/556 overview 

Figure 1 is a simplified 
block diagram of the 555 show- 
ing its principal functional 
blocks: threshold comparator, 
trigger comparator, R-S flip- 
flop, low-power complementary 
output stage, slave discharge 
transistor, and a voltage-refer- 
ence potential divider. Both 
halves of a dual version of the 
555 (two 555s on asingle chip), 
the 556, have identical elec- 
trical characteristics. The 
955/556 will run from 4.5 to 16 
volts DC, although a typical 


supply will be +12 volts DC or 
less. 

The outstanding features of 
the 555/556 include: 
® Timing adjustable from mi- 
croseconds to hours 
@ Duty cycle adjustable 
® Ability of output to source 
(supply) or sink (dissipate) 200- 
milliampere current 
® Output can drive TTL logic 
circuits 
® Temperature stability ex- 
ceeds 0.005%/°C 
® Normally “on” and normally 
“off” output 

The 555 and 556 were de- 
signed for precision timing ap- 
plications, with the timing 
interval controlled by an exter- 
nal resistor and capacitor (RC) 
network. The devices contain 
voltage dividers consisting of 
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10 KHz-50 MHz GENERATOR 
AN/URM-25 SIGNAL GENERATOR, covers 10 KHzto 50 
TP -\1 MHz in 9 bands; output to 100K uv into 50 ohms. 
.o@ Modulation 0-50% 400 or 1000 Hz: internal 1 MHz 
'e calibrator, Includes impedance adapter, antenna simu- 
lator, two attenuators, test cable and manual repro. 


“J Requires 115 VAC 60 Hz; 11.3x14x10.8, 52 Ibs. sh. 
AC-DC MULTIMETER 
HICKOK 1604M MULTIMETER, measures 0-300 VAC in 7-full 
Scale ranges 0.5-1.5-5 sequence, 0-1500 VDC in 11 ranges, 
7 steps. AC probe uses EA53 tube allowing responseto 700 | ; 
MHz. Similar to HP-410C; includes probes and manual copy. £é 'g 
Requires 115/230 VAC 50-400 Hz: 7.5x5.5x9.5, 13 lbs.sh. = 
a DC GEAR MOTOR 
Powerful reversible motor produces strong torque 
— at 6, 12, and 24 VDC, case common, turning 24, 50, 
motor! 4.3x6x2.8 plus 4.5°Lx5/16" dia right angle 
worm drive shaft; 3 Ibs. #GM-3455, NE W........... Hiicisttvcentatitieas $15.00 
GROUNDED 6-OUTLET AC Kol | 
Saas | 
RESET, and long 15° cord. “Sinaia sane 
13x1,8x2.5, 3 lbs. #ST-6AC, ; , 
. $5.95...2/810 Unused ............. . $9.95 
SIZE 6 BRASS SELSYN operates from 115/90 VAC 60 
» Hz. Used in pairs, these are large enough for most 
precision rotation and position remote indicating tasks. 
naval guns!) 7.5°Lx4.5" dia, 12 lbs. sh. Used-checked ... $25 ea. $45/pair 
VARIABLE ATTENUATOR 
6-STEP LADDER NETWORK ATTENUATOR in 10:1 ratio. Sy ) 
BNC input/output RF connections; shaft 3/4°Lx1/4" dia with | 
gear drive, Silver-plated; p/o 0.01-50 MHz RF generator. 
3.1x3,5x4.8x3.5, 4 Ibs. #ATIO1/URM25, used..... $19.95 “<_ 
Allow for Shipping © Write for latest Catalog Supplement 
Address Dept. ES ¢ Phone 419/227-6573 
FAIR RADIO SALES 


nee . $89.50 CHECKED _ $169.50 
0-150 MA DC in 14-ranges & resistance to 500 megohms in 
ED assess ccctesensscsnnn vo. $135.00 
and 100 RPM respectively. Good robotics or display 
STRIP with lighted ON-OFF, 
SELSYN TRANSMITTER 
(Selsyns are still the preferred positioning device for 
Attenuates 0.1 V down to 0,1 uv; 50 ohm impedance. Has » 
Prices F.0.B. Lima, 0.e VISA, MASTERCARD Accepted. 
1016 E. EUREKA ¢ Box 1105 © LIMA, OHIO « 45802 
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TALK TO YOUR COMPUTER 
WITH VOICE MASTER KEY? 


A PROFESSIONAL VOICE PROCESSING SYSTEM 


ADD UP TO 1024 VOICE COMMANDS TO sayeth! AE SUbnonee, | 


Specs data entry a 


nd command fo to GAD, desk- 
ng, spread sheet, data base, 


or game 25 orannet 5. Simpy 


| rain the computer fo recognize‘ word oc fase and assign a series of 


key strokes to that command. Poen features pull-down 
menus and mouse support. Requres eae 15K of main memory if EMS 
present. Near instant response time and high recognition accuracy. 


» SOUND RECORDING STUDIO 
r own speech, 
18 es aes 
| sam f up 
' withg ng ics-based editing and cata 
utilites. Ce 


tations, geben! ron aah etc. 
transfer provides continuous record- 
ing ais of peyoacs of sound to/from 
Jest C internal s er SsUp- 
Windows® co ore mul- 
OOS drivers includ 


INTERACTIVE SPEECH INPUT AND OUTPUT 


Add your own custom: uae digitized audio files to voice recognition 
macros. Provides sound response to your s 


fixation”. Also ideal for training, security, robotics, virtual reality, factory- 
business-home automation, multimedia, handicapped, etc. 


SUPPORTED with talking BONCr interactive software et IBM, Milliken, | 
Davidson, Optimum Resources ic Arts, 


Compton 
Chen ‘Wesson int'l, Villa Cres MeGraw- Mil Inter- 
Aehee ren FusueaTior ae Penton peo. Br Laureate Learning , 


EVERYTHING INCLUDED Voice Master Rey nye consists of a halif- 


size card, durable iightweight microphone set, software (5.25° 
ey 2 and manual. Made in U.S.A. One ten 


ONLY $199.95 (pus shipping) 


| ORDER HOTLINE call: (503) 342- 1271 Oe: -Fri 8 AM to 5 PM 
erCard/, SHOR Os FAX orders | 


Pacific Time. Express 

welcome. NO CODS. Add $6 shipping charge for deli 
Canada. Payment by personal check subject to 3 week 
Foreign inquiries contact Covox for C&F/CIF proformas. 


30 DAY MONEY BACK GUARANTEE IF NOT COMPLETELY SATISFIED. 
CALL , WRITE, or FAX US FOR FREE PRODUCT CATALOG 


2 
SZ 


in USA and 
shipping delay. 


Tel: (503) 342-1271 
FAX: (503) 342-1283 


675 Conger Street 
BBS: (503) 342-4135. 


Eugene, Oregon $7402 U.S.A. 





speech/ commands — 
all from within virtually ALL DOS application sofware Reduces CAT “eye 
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_ Solderless Digital Lab 
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Stepping Touch Switch 
Photo-Electric Lap Counter 
Lottery Number Generator 
Digital Die 


With 72 Page Project Manual 


ONLY $ 39.95 


Also Available From EKI 
MR. CIRCUIT 


BASIC ELECTRONIC LAB 
Lab #1101R 


Transistor & SCAR Checker Electronic Metronome 
Burglar Alarm Ultrasonic Pest Repeller 
Automatic Light Railroad Lights 
Electronic Matronome Wake-up Alarm 
Variable Speed Lights Space Machine Gun 

| AND MANY MORE 


ONLY $ 22.95 
To Order Call TOLL FREE 
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IKE NELSON'S 
OVIE VIEW SALES, INC. 





WHERE YOU'RE TREATED POLITE AND GIVEN INDIVIDUALIZED ATTENTION! 
INFO (708) 250-8690/FAX (708) 250-8755 
P.O BOX 26 * WOOD DALE, IL 60191 
Call C.S.T. Monday thru Friday 9:00 - 6:00 « Sat. 10:00 - 2:00 
Eniendly Courteous Service * ° 10 Yrs. epee nee’ * 6 Mo. Warranty 


TiFIL ALLAN 1-3 

W SA3 COMBO (SA.38) $00 120.00 
s 55.00. 
165.01 0 


1- af ™ 
110.00 
50.00 
50.00 


Price effective 7/1 192 (Subject to change without notice) 


NOTGC 7 Fl TERS pe 
> All Combos Game with ew Panesccie Gr 


























MOST ORDERS SHIPPED SAME DAY! = Viewstar converter. 
QTY. ITEM ____—sd|PRICE EA. |TOTAL PRICE (Parental lockout units: No extra charge.) 
———_|—__— —_ , Volume contro! units available 
St (WAIVER) - MUST BE SIGNED FO'i OUR RECORD 
usw sara cot — oiler Yes, | am paying /or full service. This is 
ea | es a8 only to be used as a second unit. 
SO OS —— DECLARATION OF AUTHORIZED USE - |, the undersigned, do hereby 
SHIPPING Add $4.00 per unit declare, under penalties of perjury, that all products purchased, now and in 
$4.00 PER COD TAG/CREDIT CARDS Add 5% __ the future, will only be used on cable TV systems with proper authorization 
TOTAL from local officials or cable company officials in accordance with all 
eee applicable federal and state laws. FEDERAL AND VARIOUS STATE LAWS 
PROVIDE FOR SUBSTANTIAL CRIMINAL AND CIVIL PENALTIES FOR 
UNAUTHORIZED USE. 
ARSOLUTERYINOILLINOIS SALES = A ee ee ae wer 
VISA-MASTER [7] ¢.0.0. O ugh 
GREERSONEY. ae 7 eee ORDER C1] Its not the intent of MOVIE VIEW to detraud any television operator and we 
: | will not assist any company or individual in doing the same. 
Card # Exp. Date 
Name ~~ - i - 
Address — - , 
City 2 State = Zip i 
Phone( =) : 
lf for any reason you are not satisfied with any item purchased, 


you may return it within 30 days of delivery for a full refund. 
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Model ZHS Reg. $199." 





Model 20381200 
te 
MAGNETIC PROBE sen Cad 
SENSES MAGNETIC FIELDS | FREQUENCY 
This safe non-contact probe allows you to trouble- OUNTER 
shoot AC and DC devices, relays} Microprocessor-based counter measures 
or any device using a coil. Also detects transient | frequency from 10 Hz to 1.25GHz and period 
pulses as fast as 10mS and identifies north and from 0.15 to 100ms. Includes data hold, min/ 
south poles. Place the probe close to the coiland | max/average readings and relative freq 


uency 
if the LED is on the device is energized. Probe measurements. Complete with 4 AA batteries, 





operating frequency is DC-400Hz. manual and 1-year warranty. 

Model Reg. $59." 

Z3011B Model 20375370 
PROGRAMMABLE | #> 
DIGITAL TIMER 
Provides up to 6 on and 6 off 

Bie settings per week with a min- | 





imum switch time as low as : 

1 minute. Plugs into 3-prong = 

TIOVAC outlet and has battery backup (AAA 

battery incl) to prevent programs from being 

uae power failure. Rated at 15amps. 
LI 


PRECISION 
2Mliz FUNCTION GENERATOR 
Features a 4-digit frequency counter display. 
Operates at 120/220/240VAC 50/60Hz. Complete 
with power card, one cable BNC to insulated clips, 
manual and 1-year warranty. 





Reg. $45." 
Model ZSP100 






=. (pp 

ot ee X41, X10 oh 

o = SWTICHABLE I 

© HITACHI OSCILLOSCOPE PROBE 
20MHz DUAL CHANNEL nolithic probe features a 100 MHz bandwidth, 
OSCILLOSCOPE irsegal sone ilar ateweaheeorelenno 


and a sharp heavy-duty tip. Complete with spring 
hook, BNC adapter, IC and insulating tip and 
trimming tool. Cable length is 1.5 meters. 


Panel layout is color-coded to identify functions 
easily. Sensitivity 1m/div. Complete with probes, 
operator's manual and 3-year warranty. 


ar 


Nast at 


Model 216420 Model 2815 





HAND HELD 
ESD FIELD | ° TES 
SERVICE KIT BB erceenia 
Kit includes a bive static-dissipative vinyl work | display meter tests capacitance 


surface (18°x22°*0.30°) with two female snap 
fasteners, a common-point grounding cord (15'), 
One adjustable wrist strap with a 1 megohm 
resistor, a 6’ cord and a 7°x13" storage case. 


(20mF), resistance (20MQ), 
transistor hFE, SCAs, diodes, LEDs and batteries. 
Comes with SV battery, manual, test leads and 


1-year warranty. 


contact east | 





Reg. $298." 
Model R53-CDS1 
Tool Kit 


Reg. $95" 
Model RCDS1 
Too! Case 


| DOUBLE-SIDED 


CORDURA® CASE 

One side has 45 pouches to hold your tools, the 
other side has a built in clipboard to hold a legal 
size pad of paper, a document pouch and 3 
pockets to hold smail items. The case also 
features 3 pockets on the outside of the case. 


SERVICE 

SPECIALIST TOOL KIT 

56 piece tool kit includes the case above plus 
commonly needed nutdrivers, hex drivers, screw 
drivers, pliers, cutters, wrenches, crimping tool, 
wire stripper, soldering tools and more. 


(DMM is not incl.) 


Reg. $42." 
Model ZP200 





X10 OSCILLOSCOPE PROBE 
200MHz monolithic probe provides superior 
performance with a risetime of less than 1.5ns 
and a sharp pulse response. Complete with sprung 
hook, trimmer tool, 6" ground line, BNC adapter, 


IC and isolating tip. Cable length is 1.2 meters. 


Sart 
AUDIBLE 
CONTINUITY 
TESTER 


Tester gives a clear audible sound on point-to-point 
continuity and is suitable for Ga/No-Go test for 
wires, cables, LEDs, switches, diodes, transistors, 
etc. Complete with test probes and detachable 





alligator clips. Operates 0 on 9v battery (not incl.). 


North Andover MA 01845 
Offer Expires Oct. 31, 1992 


Beckman Industrial 


«0.25 % accuracy 

«41 segment analog bargraph 

«3-year warranty 

Full-function, auto-ranging DMM with 4 digit, 
10,000 count resolution measures DC voltage 
and current, resistance and true RMS AC 
voltage and current. It features a continuity 
beeper, diode test, an Auto Min-Max mode, a 
relative mode and a probe hold mode. Comes 
complete with manual, test leads, battery(9V), 
and protective holster. 


Model RRMS225 


— i. ail » wt 
| LA 
Le 


159.” 


Reg.$139." Reg.$159. 
Model R380912 Model R38091F 


Functions as 3 1/2 Digit DMM 
Transformer jaws measure up to 400A AC/DC 
and a peak-hold function provides recall of AC 
or OC current surges. As a DMM it measures 
AG voltage, OC voltage, AC/DC current and 
resistance, The meter has the following 
ranges:ACV: 750V; DCV: 200mV, 200V; 
DCA/ACA;: 200A,400A: Resistance: 2000 ohms 
Resolution down to 0.imV, 0.1A and 1ohm. 
Comes complete with test leads , battery, 
carrying case and 1-year warranty. Model 
R38091F also has a built-in temperature 
function, 0-1400°F. 


Aa na tli 
SERVICE VACUUM CLEANER 


Features a powerful 2.2 peak HP motor, easy 
change double-layer filter bag, shoulder strap 
and built in handle. Toner-safe. Complete with 

a 6’ Tuflex hose, dusting brush, crevice tool and 
brush, tube adapter, snorkel tube and small 
dusting brush. 12°x11°x5". 8 Ibs. 


pra. Reg. $58.” 
Model ZP1KB 
BUTANE POWERED 
SOLDERING TOOL 


With cordless convenience this 
4-in-1soldering tool converts from 


a soideringiron to blow torch, hot blower or hot knife. Butane gas powered. 


Complete with tips, sponge, iron stand and carrying case. 
VISA Terms: Visa, 


MosterCard 
| 


gue «= Mastercard 


















ORDER TOLL FREE: 3- 






Reg. $80.” 
Model RIMS Tool Case 


Regular $365." 
R22-IM5 117 Pc. Tool Kit 


PROFESSIONAL’S TOOL CASE 

¢ Case top has built-in document holder 

« Case bottom is partitioned into 3 areas 

* Two removable pallets hold over 60 tools 

A handsome black case to organize and transport your valuable tools 
and instruments. This is the same quality case used by thousands of 
professional field engineers. Case is made of high impact polypropylene, 
and has snap-action key locks and a padded handle. 

Size: 17 1/2° x 12 1/2° x 5". 


117-PC. PROFESSIONAL FIELD SERVICE KIT 


The complete kit comes with the tool case described above and a 
complete selection of quality, brand-name tools including Diamond, 
Xcelite and Weller. The kit includes screwdrivers, pliers, tweezers, 
cutters, wrenches, alignment tools, hex driver blades and a crimping 
lool, wire stripper, soldering iron & supplies, socket set, penlight, 
inspection mirror, hammer and more. 





00 Reg. $128.5 
Model RWTCPS 


TEMPERATURE 
CONTROLLED 
SOLDERING SYSTEM 


Widely used in industry. |t maintains a 


constant tip temperature of 700°F. Grounded tip protects components from 
voltage spikes. Comes with power unit, iron, stand, sponge and 700°F tip. 


Model 27201F 


DIGITAL THERMOMETER 

Measures 0° to 159°F, has a hi-lo limit setting, an 
accuracy of +1° and a built in clock function. ABS 
covered probe is suitable for air/immersion applica- 
tions. 1.5V battery incl. 4oz. 


in MA; (508) 682-2000 


CIRCLE 227 ON FREE INFORMATION CARD 








MON SIUQIIO/F 'Z66l Jaquwajdes 


S 
a 


SURPLUS 


20,000 12VDC/100MA | 13,000 7.5VDC/100MA | 327,000 ANTI-STATIC 


| CR870 
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60A6 


we ADAPTERS UL/CSA WALL ADAPTERS WET WIPES 
ea/ /5000 


“a 
B&B ar 
io ea/1000 75¢ ea/5000 


1 20 ea/100 85¢ ea/1000 | $1.50/carton of 24 


— 35 ea/50 $1.00 oe | too) in 500 carton lofs 


13.500 HIGH QUALITY 
ANTI-STATIC MATS 


CR655. 


99¢ ea/1000 | 
$1.09 ea/500 $2.95 ea/200 


CR871 


4.000 SIX PENCELL | 12.000 BOTTLES OF 
BATTERY HOLDERS | ANTI-STATIC SPRAY 


3.5¢ ea/5000 | 
4¢ ea/1000 7 9S 58¢ ea/1000 


| 25.000 MIYAMA SPST 2.5 AMP 1000V 
MOMENTARY SWITCHES | SILICON RECTIFIERS 


20¢ ea/1000 
$3.50 ea/500 24¢ ea/500 5¢ ea/4000 


54.00eaq/100 | | 6¢ 2000 
$4.00eq/ 28¢ ea/100 REI] ea/ 


carey Traders specializes in the re-distribution of surplus SUJET E> we 


parts and equipment to OEMs, exporters, reps, distributors, eg~ , 
surplus dealers and volume users. Additional spec. and SERGE MUTA: 


‘small lot prices available on request. ALBURG, ee oat 


We are moajor buyers of surplus. Send us you list today. 328 
Write or fax on your letterhead for free catalogs. + FAX 514-345-8303) 


CIRCLE 21 ON FREE INFORMATION CARD 
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Made in the USA 


Our Name says quality, service and dependability - 
Our customers agree! 

“The best part of the Optoelectronics LCD counters are their 
extreme sensitivity, their brilliant LCD readout that can be seen 
even in bright sunlight and the rugged construction allowing 
them to get banged around, but still continue to operate smack 
dab on frequency... Yours is the only counter which reliably gives us 
(at Radio School) an instant frequency readout with its rock-steady 
LCD digits featuring incredible 1Hz resolution.” 

Gordon West 
Optoelectronics has satisfied its customers for over 18 years — 
See for yourself what countless 
others have already discovered! ; ; 


Freq. Perned Freq, Penod 
Rate, interval Rabo,interval 


10Hz- 
3.0GHz 


FACTORY DIRECTORDERLINE |, § 100i 


1-800-327-5912. = — 
(305)771-2050 * FAX(305)771-2052 Streng : Agusiabie Adjustable 


5871 NE 14th Avenue « a Lauderdais, FL 34 Ye) Yea 

= Handing, (Maximum $10) US. & Canada. 15% outside . 

continental USA in Florida add 6% sales tax | $375 $a05 $259 $225. 

Vina and MasterCard acomptes? Seretety <1 to <t0rW types! Tene Base: ¢ 1 poe: ¢ 2ppm asd $100. - LCD Mocets only Reade & AC chanzestecapter 
eeigtos et ‘Cad rataied rates § ACL cere acai, Compete package 51 

Protea & Carry cane ere scid separstoy (Ore eet gaets A ete wercety | 


ph 
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technical Support / bile 





express order line - 1 (800) 423 
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4025 Edwards Hoad 
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7.93 


Contest our office for creda eppkcaion informaiion. - Otes neater add 5.5%. Ofuo Sales Tar of cuted 





uaa beet 


BAG #07 - 12" 2 "ae 
$6.50 tet &. + 1.50 each acd - Moat Gay 


BAG 628-19" 2 11" « 


certicate of exemption - All prices and availability are subject to change without notice 


Ad: $17.00 Vet. ©, « 2.50 each add. - Mosel orders shipped wathin 24 hours. (COD orders add an 
CIRCLE 230 ON FREE INFORMATION CARD 


Tenes and conditions of anle: (NO MIMIMUM ORDER) - Mail all orders tc: Deteo Blecronics, inc 
4025 Edeards Aoad, Crommati, Ores 45200 of cal, tbi-tree - 1 (800) 423-4499 oF (513) 51-4499 - We | 
addttona $5.00 - ALL COO'Ss SHIPPED CASH ONLY) - Open accounts avaiable to 


shipping: $5.00 tat. . - 50 each addtional b. - 2nd Day Ab- 


BAG £26- 12" 2 1 45" 


with inside storage pocket595 ith inside storage pocket 6.95 with inside storage pockst__7.55 with 2 meide pockets 


BAG f24- 1)" 2 63" 2 15" 
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2 WAY RADIO 
SEAVICE MONITOR 


SOM-3, the world’s moet popula’ low-cost service moni- 
tor, For shops big or seal, tho COM Gelivers advanced 
Sepabilities jot @ lantehe pioe—end our hw lone pro 
rem aloes you to oven oN tor hee thn 69 00 a day 


eHigh feceere seruutnety tees then 5 pV 
7100 be to 29 eet sr eons Coner- 
pe *Taeeet protecton, wo & 100 eens =CTS bre 
cade, Vihy pad Geter Soule 
CT-70 7 DIGIT 525 Mz 





tronic teal Qear tor over 10 years and is recognized for 
its lab quelty products af breakthrough pices. All af 
our counders cary a hall one-year waranty on parts 
and lator, We take greal pride in being the larpest 
manutactore: of low-tosl counters in the enive 
USA Compare specticatons. Our counters are bu 
featured, (rom audic to WHF, with FET high 
Thine ul. Prone wore whey cercueiry, mred 
Saree high qually efosy Gale Pater PC 
Sard Oofeurhon AR urets are 1004S mater 
Sr US A Al couwers feature 1 0 poem accuracy 


eala AT: 








Finally, a low-cool lab quality signal generator—a true 
aliornative to the $7,000 genersiors, Tho AGG-1D la a 
| hard werkirg. ful easy io use genermtor idea! for the lab 
ee os to production best Line i lor ine than F100 o 
ay Features #190 uz to 999 MH: +100 Hi resciutios to 
$00 Mey, 200 Hy above *— 130 to + 10 clin outped range 
#01 60 cutpt resolution "AM anc FM modutatern «20 
Srogrieteraiie Saenior|s =Outpul detects mn ecta, oo, 


beste 


Cr-125 ‘9 DIGIT 1.2GHz 







ACCESSORIES FOR COUNTERS 
Tetoacoger ship anienne—BNC plug. WA TD $11.96 
hegh enpedance probe. hight leading HP-1 ss 
Low-pase prot. auch vee. LP-1 1655 
Earect prota. genera! purpose use, OC-1 id 
TH ted, eeewsied Courter bor easy viewing, TH-TO 95 

rien! Gatiery peck, BP $25 


Achar pate 
CT-3O oven tenetane, 0.1 pom ecovacy, O'v-1 


ALL COUNTERS ARE FULLY WIRED & TESTED 


ODEL | FREQ. RANGE | SENS 
CT 20 Hr-600 Mx 







CT-70 
CT-40 


] 1 M-600 Wiz 
i Me=7 23 GH 





SIrivity | O'GiTS | fe 
| <Sevesome | 8 | 1 Mz 19 Hz 
<SOmVin0MH: | Ff | 1 Mz, 10H. 1002 <a 


19 mV to 150 MHz 0.1 Hz, tHe, 100 Mz 
< 150 mi to 600 Mie 


< fen to SO MHz 
15 pV to S00 Mt 


< 100 nv to 1 GHz 








Th | 






Pick ap ret Rat 9 gtd ior pou Ad 
uns Sarweret até papal in BS. 









— 
SSOLUTIC Se ee Ce 







10 MM: FP feet op i 30 eee 





FANTASTIC 
FM TRANSCEIVERS 
Aasteery Serets Se pce Samer on FU noe! The Fl atee! tor check, 


°2 METERS 
0223 MHz 
©440 MHz 


portaiie or Sacitey The ence Frequency Coverage acd id 
pester solts mates fe FX te pectect ng tor Awatew, o MARS 
TRUE’ gegnal and abnost tard Til pestcteg High | packet? 

Ne protien Teetee dioce AF output. 


Put Aig cad and iinod met for thal pro look. 





FX: 140 let (2 Meters) $149.95 
FR-223 kit (1 Motors)... $149.95 
$1 49% F440 belt (24 Meters) $169,905 
CFX matching Cane srt $ 24.95 


2 MTR & 220 BOOSTER AMP 
| Here's & gree! foceter for any 2 meter or 220 MH fended ut. 
| These power boosters deiwer oy 3D watts Of cuffed aiceeng you io 
ft ihe epee s fat quis etale fhe oe noeay Green retry 
enproens rececson Rareeey Giectroncs Sas 800d houses of 2 meter 
ep Ul ee ee Oe Cie ed ed feted 7 ee, ot ee 
0 Mei units Both hae 20 fhe heaton of thet hegre oost- 





| ork at a Paction of fue onset. 
PA-10 2 MTR POWER BOOSTER (10 X power gan) 
Fity erred A levied . $23 35 
PA-20 220 Witz POWER BOOSTER (fl X power gsin} 
Fully ered A tested |. $29. 


































Jen the fu on GRP! Thon of Peres cng hae 
been octd ene Sane. of OK comtacts Biey been cia. 















Wea) 





Keegan ear on the local repester gang, montor the cops, | 
check Out fhe ereather of pst pian betes ecu These | 
ee er ee pa he eet They toe 











lee cans lor antenna (not included) 
and runs on 12 VDC. Easy to buld— | OW out SW a for 40W out Game 
ehcieatonp andarered Adega cule ; 

plaaic case wilh speedy GaP parts. joss case and T-A rolay 
ics for 6 professional look. A very use- ay 
ful and full-ol-tur tit PAs) 40W per amp kit 


TR: 1, AF sensed T-A relay hit 





VOICE ACTIVATED | 
SWITCH 
Voice activaled| 
awilth kit provides 
feitehed ovlpuy wilh 
Current capabllily up 
to 100 mA. Can drive 
relays. begets, LED. oF 
even 6 lige recorder | 
ca Aust on 9 










Blonat perlonmance 
Sell-powered from 


















easily anywhere on 





| by experiments of 
) ever as Fl roc! 
FR: 4 kit 


Eary 2 Guekt power amo has 2 free 
peewer gars, TW in, Bey oul, Fi in, 









S10. | 





tor Goer Fd eat got ee i 4 
rele | 
FMT Sm rel 







bull who teed Aoter recesion The satrieng cone 
ee nna ho eek Rees ene. 
Aa? Be ns 










Raey hookup © any ube requires 
no citecl conbaction| Exen io bial Sore, Can also 
be used to descrambie many 2-way recto signals, Fin- 
ee cana es 












nia VV 





Fantashc recereer thal captures the world with juti a 

3 12° antennal Can recenve ary 2 MME portion from 4-11 
SPEAKER PHONE Mir. True superhet has smooth waractor . AGC, 

Talk on the phone hands-tree, great to put ing AF Cond), plenty of epeaiet yOlute And fund ono 
shop or shack, press the bution to answer—no § OV battery. Fascinating Scout, schon! of chub project 






privices hours of fun for even the moo serious OXer, 
For the car, consider our shortware Converter Twa 
pwlichable bands fa 3-22 MAE range, each 1 MH: 
nice — ture On yout car rack dial Add ace icheerpt 





actual phong neechedd, Works same a8 Commer. 
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i poe Goreme 
Shorwaee ficewe et, SA 5 
Matcieng case set tr SA CoA 125 
Macteng Cone eet ie SO CS iis 
ideal tor canner, = = | 
counters Lo hones, 20 = 
28 ga, 100 khr-1 = “== — == 
| GHz, #¥-12 VOC op | FP ar peat aah =r 
een : 
| SAT hit 116 late 
AAMIOCT ELELIAUNILS, ING. 793 


eu 5 UG portion of ie bed bed here emits ware 
eng, goal Coreen wh oerecer FF itera, AFC, mi 
ee ech God pee) of ogee eotre Fos on 
i battery and periccmancs fat meets the eg age! Fore 
foempieie Greed oro look, aod ce mice coe 2 
ene wen eee enous 

FW corenucancns recewer bt as 
Specsty bang FR aoe FRO (10m), FR- 


$12 


NSE | ieia: > 


SS at eee 


a i STE! 





a take anf pos 


Run your own stereo FM slaton! Tranama a stable signal 
in the standard FM broscicae! hand throughout the house, 
orn of nmghiorhiand. Connects mandy to linen outputs on 
CO player, tape decks, etc. Aue on OV battery, has 
ternal whip atten and een ene pick Addo 
eee inca? 

: ess | 


Eras | 


a ig, SE oe 


Hoar exciing aircraft commurucalions—pick up planes. 
He Sd el nat Neeree 1s Une fut cnr 
band, smooth varactor t supertut with AGC, oF- 
ramue titer, adjustable excellent 3 and 
lots of speaker wolurme. Flume ce 9 tatiory. Girma toe ar 
Paget Of putt hangeng arcu (he apo! New Moage 
ee a ee ASS came wet ie “oro” ff 


AP. 1 lot 
Die coe et, CAL 
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WHOLESALE SPECIALS 
LIMITED QUANTITIES 


CABLE CONVERTERS 


Blow Oul!! 





XL - 103 


550 MHZ - 86 Channel $89.95 each 


| TOP CHANNEL ROLLOVER, 

| LAST CHANNEL MEMORY, SUB- | 
CHANNEL 0+1 CAPABILITY, 
FAVORITE CHANNEL, SURGE 

i PROTECTION, 4 db AMP, 

) DECODER COMPATABLE, 


| STD/HRC SWITCHABLE, ONE 
YEAR REPLACEMENT 
WARRANTY, A/B TWINLINE 
| OPTIONAL 





$70.00 each - 5 Lot 
$65.00 cach - 10 Lot 
$57.00 each - 20 Lot 
$52.00 each - 50 Lot 
$50.00 each - 100 Lot 





VIEWSTAR IS HERE 


MXC-2520-525 MHZ remote volume 
remote volume control 


Audio/video Baseband $119.95 ea. 
Output, decoder loop $90.00 5 lot 

§ Parental Lockout $85.00 10 lot 
Favorite channel $80.00 20 lot 


- Remote Fine tuning 
§ ‘Universal’ Decoder Compatable 


NEW "North Coast’ 


Excel’ 66 channel remote $99.95 ea. 
Fine tune remote, 

60 min. Sleep timer $80.00 5 lot 
Display dimmer | 
Favorite channel $75.00 10 lot — 
Parental Lockout, | 
HRC/STD Remote $70.00 20 lot 


Selectable Twinline A/B Select Optional 
AMERICAN MADE Keep OUR People Worki ng 


‘UNITED ELECTRONIC SUPPLY 


P.O. BOX 1206 RE 
24 Hour Service 


® ELGIN, ILLINOIS 60121 
(708) 697-0600 


Mon - Fri 8:30 - 5 pm - CST 
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CALL © FAX QZ 
OR WRITE y= 


“THE ULTIMATE SAVING SOURCE 


Call Toll Free 1-800-325-2264 or (213) 727-0054 
2733 Carrier Ave. Los Angeles, CA 90040 FAX 213-727-6032 or 888-6032. 
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‘HOSFELT ELECTRONICS, 


"MAX232CPE 
Dual RS232 


Receiver/Transmitter 
16 pins 
$3.95 


No. MAX232CPE 


BARRIER TERMINAL 
BLOCKS 





10 AMP - 10 BS SERIES 


NUMBER SECTIONS PRICE 
108S-2 2 $.44 
10BS-3 J $.66 
10BS-4 4 $.88 
1088-6 6 $1.36 
108S-8 8 $1.76 
1085-10 10 $2.20 
10BS-12 12 $2.64 
108S-16 16 $2.99 
10BS-20 20 $4.40 
PROJECT 
ENCLOSURES 





I] Heavy duty 3/16" molded plastic 





| boxes 


with aluminum covers. 
Boxes have built-in stand offs 
for PC or perf board listed to 
right. Each case has brushed 
aluminum cover and screws. 


2-11/16" x 1-11/16" x 1-13/16" 
JAL-1 $1.35 


3-5/16" x 2-1/8" x 1-3/8" 
JAL-2 $1.50 


6-1/8" x 2-3/4" x 1-9/16" 
JAL-3 $1.99 


5-1/4" x 3-1/4" x 1-9/16" 
JAL-4 


112 PAGE CATALOG 


| CIACLE RESPONSE 
CAAD 


| 21-131 14 


| 21-142 20 
| 21-124 24 


| 21-121 28 
| 21-192 32 


$2.75 | 
TO PLACE YOUR ORDER 


BIPOLAR 
HALL EFFECT 
DIGITAL SWITCH 


Mfg - Spraque 

Mfg # - UGN3030U 
Low Profile Package 
4.5 V to 24 V operation. Output 
compatible with all digital 
logic. This is a magnetically 
activated electronic Switch. 
Spec sheet included. 





No. 25-137 


MACHINE PIN 
DIP SOCKET 


PART #  # PINS 
21-104 «8 


WIDTH 


21-118 16 
21-123 18 


21-103 22 
21-119 24 


- . = = = = = = - * = 
mono oO ty me to lo to Go ty 


21-120 40 


SOLDERABLE Mii eaHnee 
PERF BOARD |) = 


Perf board with cian ting holes 
designed to fit our project 
enclosures (JAL 1-4)  Jleft. 
Boards have holes on 
to fit most standard components 
and have copper solder rings 
on one side. 


1-1/2" x 1-3/4" Fits JAL-1 enc 
No. JALPC-1 $.59 
1-7/8" x 2-1/4" Fits JAL-2 enc 
No. JALPC-2 $.89 


2-1/2" x 3-1/8" Fits JAL-3 enc 
No. JALPC-3 $1.25 


3" x 4-1/4" Fits JAL-4 enc 
we acs $1.75 





CALL TOLL FREE 


1800 524 6464 


or Fax 614-264-5414 
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16 VDC @ 2 AMP 
—— | Mfg - Seiko 


| Output: 6 VDC @ 2 amps 
| The enclosure and the 6 ft. wire 


~1" matrix | 


INC. [Ga) 






LOW VOLTAGE 


| TRANSFORMER |- &) - 


TIMER 


Input: 115/125 V, 60 Hz- i 
Output: 12 ¥, 60 Hz, 72 VA (6 A) 
Photo cell sensing 3 mode: Full 
automatic ‘On' at dusk, ‘Off’ 
at dawn; Automatic 'On' at dusk, 
‘Off' at a predetermined time 
(max 12 hrs); Manual ‘On' and 
eae ‘OFF’ at dawn. 
- 56-199 $18.95 
Ly 
. 
Mfg # - DPU-411-01 - 2 
3-3/8" x 2-3/8" 


Input: 120 VAC 60 Hz 30 W 


1.25"_,36" 


meric | .215" 


coaxial oles [ 


D 
G 





| are black. The wire has a white 
| tracer. Center is negative for 
polarity. Coaxial plug: 0O.D. - 
215%> E.0.— 075". 
No. 56-185 $7.95 
POWER 
TRANSFORMERS 
SECONDARY / SIZE 
12V CT, 1A (6-0-0) 
| 2-1/2" X 1-3/8" X 1-1/2" 


12V CT, 3A (6-0-6) 
é2-1/2"x 1-3/4" x 2" 


No. 56-192 $5.95 | 
12V CT, 5A (6-0-6) | 
2-1/2" x 2" x 2" 
No. 56-193 $38.95 
24V CT, 3A (12-0-12) 
e- x 3/4" x 1-3/4" 
No. 56-194 $9.95 


24V CT, 5A (12-0-12) 
3" x 2-1/2" x 2-1/2" oh 
No. 56-195 $13.95 





ee 


2700 SUNSET BOULEVARD 
STEUBENVILLE, OH 43952 | 
MAIL ORDERS ALLOW $3.75 SHIPPING. 








Today, the videos 
you make at home 
can be the finest videos 
you'll see anywhere. 


From the beginning, Videomaker 
magazine has been the best place 
to find out how it’s done. 


Each issue offers expert advice 
on camera technique, editing, 
special effects, sound recording 
and lighting—as well as 
desktop video, scripting, 
casting, set design, and 
production management. 


Videomaker offers you valuable 
resource information, tools and 
tips, technical data, buyer’s 
guides and much, much more. 


Videomaker will show you how 
to create sophisticated videos 
that rival professional 
made-for-TV productions. 


Secure your video investment. 
A year’s supply of Videomaker 
probably costs less than the 
tax on your camcorder, 

and it guarantees 

you'll keep getting full value 
from your equipment 

for as long as you own it. 


For only $14.97, change the way 
you make video forever. 
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| = Yes! Sign me up with the experts and send me my FREE issue of { 
Videomaker. If ] find it rewarding, I'll honor your invoice for $14.97. 

I Otherwise, I'll write “cancel” on my invoice and return tt with NO i 

§ FURTHER OBLIGATION. 
j Name = fi in 
j i 3s 
j Address - \ s 
i City, State, Zip i S 
Ack 52 tev act Cammtiam Cietet (ST are thet IGIRE a 
| recta rig ap erarae sear Pe Coapptald mel octany Yale oar ea 6 
f  Check/money order enclosed i m 
j © Billmy: Co Visa COMC 3 
Canc # The Video Camera User's Magazioe — | s 
hep PO. Box 469026 , 2 
Signature: _____________________ Escondido, CA 92045 = 
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596 Gordon Baker Rd. Willowdale, 
Ontario Canada 


TEL: (416) 490-8865  Fax:7s5-7955 








INDUSTRY § STANDARD 
TEKTRONIX 491 


SPECTRUM ANALYZER 
Covers 10 Mhz - 40 Ghz. Solid state portable unit 
features internal phase lock, mimimum sensitivity is 
-100dBm. A 12.4 Ghz mixeris included with each 
with purchase of each 491 for $200.00 extra per set. 


00 ea. 


Price: $1 


R390A RECEIVER 
“The CLASSIC RADIO RECEIVER that is 
still a great investment”. - These units are 
complete with meters and cover the frequency 
range of 0.5 - 32 Mhz in AM, CW, MCW with 
direct frequency readout via mechanical digital 
display - checked complete, less covers. 
Price: Used eens on 00 





R1051 B RECEIVER 
Covers 2Mhz -30 Mhz LSB, USB, ISB, AM, CW 
& FSK Navy Shipboard Design. Direct Frequency 
readout, Accurate HighS tability Time Base. Requires 
LISVAC 60 Hz for operation. 
Price: Used Repairable $450.00 


60A14 








RECEIVER RADIO 

AN/URR-71 R-1518/UR 
This rugged little radio with solid cast alum case 
is certainly built for ruggedness and sexappeal. 
Frequency coverage is 19.0Mhz to 1575Mhz 
in two bands. Sensitivity is 1.2uv for AM&FM 
and O.4uv for CW. Bandwidth 10Khz or 75Khz. 
BO SINCE Se seuee ne Sens See TREES CHL 
the front and rear Power 
sre Internal battery (12BA 3030 1.5 volt D cells) 
or AC 110/220 vac operation 50-400 Hz. This is 
a Very unique radio with many other features and 
certainly not one to be missed!!! 
Price: $325.00 ea. Manual : $20.00 
Box of 24 new alkaline D-cells $18.00 





FUNCTION GENERATOR 
Features rugged design. .01 Hz - IMhz, DC 
Offset, Pulse Width, Sine Square Triangle & 
Ramp Output and much more - an excellent 
value, Requires case, 

Price: $99.00 Checked 


*** All| Prices In U.S, Dollars 
Please Include telephone/fax 


number with mall-inorders. | 
Orders mustbe prepald by guar-| 
anteed Instrument. 
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zip: M2H-3B4 


467 SIMPSON 
DIGITAL VOLTMETER 
Top quality American made 3 '/, digit DVM 
with many features including; Digilog™ Scale, 
+/- Peak Hold, Diode Test and TRUE RMS. 
Comes complete with carrying case, external 
current shunt and 5000 volt probe. Requires 9V 
Price: Like New $165.00 


Used Repakebie $ 99.00 





MARCONI SYNTHESIZED 
SIGNAL GENERATOR 

Freq range 80Khz-520Mhz with calibrated out- 
put levels from -127 dBm to +13dBm., Resolu- 
tion 10Hz. It can be freq, phase or amplitude 
modulated from ext or int modulation sources. 
RF output resolution is 0.1dB, reversepower 
protection of up to 50Wis possible without dam- 
age to the instrument. This instrument is micro- 
processor controlled and very easy to use, a 
must for any serious repair or development lab. 
Price : $1500.00 Checked 





COLLINS KWM-2A 
TRANSCEIVER 
Aclassic HAM 100w tranceiver. These units are 
true to the classic collins style and quality, built 
to last more than a lifetime. Guarranteed to 
please any collector. Limited quantity !!! 
Price: $595.00 with piggyback pwr-supply. 







FRE Qu ENCY coe 


MODEL 15-BG 


ULTRA HIGH SENSITIVITY 
———= = = RF DETECTOR - COUNTER 


Oe ail > INCH LED BAR GRAPH 
Re Rah ai ae ceil eaular S220. value !! 


epee ay _ $t 69 Aas 


PLEASE MENTION THIS AD FOR SPECIAL PRICE 


ere aaa Pee 1 
STANDARD FEATURES FOR ALL 6 MODELS 
AS ¢ 3 to 5 HOUR BATTERY PORTABLE OPERATION 
e NI-CAD BATTERIES & 110VAC ADP/CHARGER INC. 
WED ¢ 1 PPM TCXO TIME BASE WITH EXTERNAL ADJ. 


e 3 GATE TIMES, AUTO DECIMAL PLACEMENT 
¢ HOLD SWITCH (WORKS PROPERLY- NO GATE CHG) 
¢ 9-12VDC AUTO-POLARITY POWER INPUT 

e StarCab™ QUALITY ALUMINUM CABINET 

e COMPUTER AIDED CIRCUIT DESIGN 

* TOP QUALITY COMPONENTS - SOCKETED IC's 
STARTEK Bar Graph counters are simply the best for .» COMPATABLE WITH MFu-207/208 ANT. ANALYZERS 


finding frequencies, testing, adjusting, repairing or locat | 7 . 

BE teveae. Blinerice Gcccaay, looser belioy States e FULL YEAR PARTS & LABOR LIMITED WARRANTY 
high quality USA construction and sub-compact size are « DESIGNED & ASSEMBLED IN THE USA 
just a lew of the reasons to ) Select a STARTEK counter. 

















Rae ae VINYL CARRYING CASE $12.00 FACTORY  L/aers_& Information 

#TA-90 TELESCOPING BNC ANTENNA _ 12.00 DIRECT 305-561-2211 

#P-110 PROBE, 200 MHZ, 1X-10X 39.00 Orders only 

4#M2071C CABLE FOR MEU -207/208 10.00 ORDER 800-638.8050 
; LINES —_ FAX 305-561-9133 





STARTEF intrerRnationac inc Hae se orel $4 min 10 fay), oes add 1B x, 
ee ES Te ee t oo or isco AcCEe nces 
398 NE 38th St., Ft. oe FL 33334 h aneouicelicns subject to change without notice a bligition’ 





— 


wee oF | 


Pe wSetesp seers 





} #1EO0A) cE : HIGH SENSITIVITY 2 INCH BAR GRAPH 
$129 *$159 *$189 $250 $SPECIAL$ 
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~ MAX232 


cB. G. MICRO 


SPECIAL : 


on it. io 


NICD) notes pee bests ees 45 
DB25-(Soider Cup) M/F 2/1.00 
DB25-Al. Angle PC BD. F .. .55 
DBS-At. Angle PC BD. M/F .35 


12VDC - Brushless 
Manulactured by Commonwealth 
Model FP 1080-7 Blades 
8" Wire Leads - 150MA 
ove Square - 1” Thick 
This size commonly used in 
computer power supplies. 


$6.95 ea. 








)! a BUYS 


551-202 Decuder 5 oe, Ee 2. ie 
8870 Decoder 
5087 Generator 


Ce ee ee ee 


Fob sel ee aS 


_ 5089 Generator ........ 


THE $25 NETWORK 


Try The ist Truly Low Cost LAN 


» Connect 2 or 3 PCs, XTs, ATs 
« Uses serial ports and 5 wire 
cable 


_ «Runs at 115 K baud 


- Runs In background, totally 
transparent 
» Share any device, any file, any 






P. 0. Box 280298 Dallas, Texas 75228 


(214) 271-5546 
FAX (214) 271-2462 


a qmesassh, tr 


WA 
@ 
g A) ASSEMBLED & TESTED 


ADD $3.50 SHIPPING 
& HANDLING 


A VERY POWERFUL AND AMAZING SPEECH CARD. USES THE 
GENERAL INSTRUMENTS SPO256-AL2 SPEECH CHIP AND THE 


CTS2564-AL2 TEXT TO SPEECH CONVERTER. 


THIS BOARD USES ONE SLOT ON THE MOTHERBOARD AND 


REQUIRES A COM SERIAL PORT. BOARD MAY ALSO BE USEDINA 
STAND ALONE ENVIRONMENT (EXTERNAL POWER SUPPLY) WITH 
ALMOST ANY COMPUTER THAT HAS A RS232 SERIAL PORT. TO 
USE THE BOARD IT IS ONLY NECESSARY TO SEND ENGLISH TEXT 
TO THE RS232 INPUT ON THE BOARD. THE BOARD INCLUDES A 
1500 BYTE TEXT BUFFER AND HANDSHAKE LINE TO ALLOW YOU 
TO SEND DATA TO THE BOARD; THE SAME AS YOU WOULD SEND 
DATA TO AN RS232 SERIAL PRINTER. YOU CAN SET UP BATCH 
FILES THAT WILL MAKE YOUR COMPUTER GREET YOU WITH 
“GOOD MORNING MASTER,” ETC. EVERY TIME YOU TURN IT ON. 
DEMONSTRATION SOFTWARE AND A LIBRARY BUILDING PRO- 
GRAM ARE INCLUDED ON A 5% INCH PC/XT DISKETTE. FULL 

ae unr anata inabe ches Ged Gas DOCUMENTATION AND SCHEMATICS ARE ALSO INCLUDED. 
becond FOR INFORMATION ON A LOW COST SPEECH SYNTHESIZER 
Use any PC/XT/AT/386 mix, even laptops SYSTEM FOR THE VISUALLY IMPAIRED, PLEASE SEND FOR FREE | 

and PS/2 machines PACKET T.M.1. 


Cannecl up to 254 computers, can mils 
connectton malhods (Serial, Parallel, STAND ALONE POWER SUPPLY 
FOR ABOVE $1 Q 95 
ADD $2.50 SHIPPING & HANDLING 
EPROM SPECIAL 


STATIC RAM 
We bought a large quantity of 


2016-2KX8 200 nis. ...... 
2101-1 - 256X4 500 nus. .. | 2708s, 27168, 2532s, 2732s, 
21L02-1 350 ms. ........., 2764s, 271288, 27256s and 
2102AL-4L.P. 450 ns. . 27512s{rom a computer manu- 
2111-1 256X4 500 ns. .. facturer who redesigned their 
D1 eAee es ita te eee boards. We removed them from 
2114L-3 1KX4 300 nus. sockets, erased and verified 
2125A4-2 1KX1 70 n:.s. them, and now we offer the sav- 
2147 4KX1 ings to you, Complete satistac- 
tion guaranteed. 


6116P-4 
6117 Your chore 


time 
«Needs only 14K of ram 
Skeptical: We make believers! 


LITTLE BIG LAN 


Low coal - $75 per LAH, not per model 
Hardware Independent! network 
ARCNHET, Parallel, and Serial port 
wpporl on frat release 
Serial Speed: 6500(NT)-8500(4T) bytes 
par eecond 
Parallel Speact S0O0( XT} 2R000Q(AT) bytes 


FLAT PANEL LCD 


_ DISPLAY DEVICES 
GRAPHIC DISPLAY 


EPSON EG-7004S-AR | 


G40 £ 200 dots - Super fwlsled nematic type. 
Dullt ln drivers - 4 BY TTL interlace + Capable of 
dlaplaying numerics, graghica, ophabeticn, apectsl | 
characlart, grapha, charts, and pattern. 
Viewwng area TETAS 24-2 Overt 21s 

14 pine lor signals and power (#47, -12V). 
Complete 27 pege menuel 
$19.95 6/$100.00 


LTP 1157AE 

1.2" 5x7 Matrix Displays 

Su7 Array with .y select. 
This Red Orange Matrix Can Be 
Stacked Horizontally. Choice of 
Two Matrix Orlentation-Cathode 
| Column, Anode Row. Great For 

“Moving Message” Signa. 

$1.19 Ex. 8/$6.95, 100/$75.00 


Arenal) 
DOS File and Record locking support 
Share any device, any (le, any progran 
Aura in the Beck ground, lolally transparent 
Low memory overhead 
Typically only 28M la needed but will 
vary wih Various delupe 
Works with moal software, including DBASE 
1, Microsot 
WORD, LOTUS 123, Windows 3, 
AUTOCAD, Word Perfect, al compliers, 
GWRASIC, and, In fact, moal anyihing! 
Works wih OOS 2.0 io DOS 5.0 and DA. 


OVER 150 NEW ITEMS! 
iDOWLVD Zazv¥4 HOA GNIS 


LS$174 .25 
14 L$122 .35 
-14 LSi23 .45 OOS 7.1 of greeter is preterred 
} LS124 1.35 een betel By ae oe Breas 
LS1 25. 0 panne a aw-lavel tin weeny: = 
LS126 . Full specs provided on pocket level 


ret ag : MO | CABLES b ARCNET CARDS 
. | AVAILABLE — PLEASE CALL 
LSi136. = 


LS138 SOCKETS 
LSi45. Low Profile SOLDER TAIL 
LSi48. ly 6 Pin 14/1 
LS151 .35 6 Pin 
LS153. 14 Pin 
LS154. 16 Pin 
LS155. 18 Pin 
LS156 . 20 Pin 
) LS157. 22 Pin 
LS158 .2 24 Pin 
LSi60 . 28 Pin 7/1,00 
LSi61. 40 Pin 7/1.00 
L$162.45 LS348 .75 BUY $10 
LS163. L$353 1.00 GET $1.00 - FREE CHOICE 
LS164. LS357 .80 | 68 Pin PLCC 79 
LS165 .60 LS363. 84 Pin PLCC .89 


LS166. LS364. 
LS169 .90 LS365. 6500/6800 
LS170. LS366 , —— 
S173 .60 LS367. 6821 
LS174. LS368 . 6845P 
LS175. LS373 . 68455 
LS1811.25 LS374. 6850 
LS1971. LS375. 6852 
LS192.65 LS377. 6860 
LS193. LS378 .8 68681 
LSi94. LS390 .| 6BA0SEP 
LS195 52 LS393. 6BA40 
LS196 .55 15399 1,00 68A54 
68B09 
68B10 


LSi97 . 11.20 

ee 

eens 63845 
meee 68B54 


2. ek ers fk Pe Be 
se Ss Sia ae ee ee ee 


$75. | 


oF 68 Sie ee ee Ee 


10/8.00 
-f9 10/15.00 

10/17.50 
10/17.50 
10/17.50 
10/25.00 
10/30.00 
10/40.00 


Ce ee | 


62256 SOK XG 22... ae ass 


DYNAMIC RAM 


2108-4 BKX1 ............ 1,50 
2118-4 16KX1-5Volt ...... - 
4027-4K X%1-250 n.s. 
4116-16KX%1-250 n.s. 
4116-16KX1-200 n.s. 
4116 16K X%1-150 n.s. 
4164 150 ns. .49 oF 9/3. 50 
4164 120 ns. ........-5: 3 
4164-100 nis............-- 1.40 
TMS4416-16K X4- 150 ns. 2.75 
4464-150 n.s. . 1.40 
4464-120 nis. ......-.045- 1.45 
4464-100 ns...... . 1.45 
4464-680 nus. .. 1.45 
41256 150 n.s. 4 25 or 9/9. 95 
41256 120 n.s. 1. 30 or 9/10.99 
41256 100 n.s. 1.30 or 9/10.99 
41256-80 n.s.. 1.30 or 9/10.99 
41256-60 n.s. . 1.85 
1 Meg - 100 n. $. : 
1 Meg - 80 ns. .......... 4.40 
414256-60 ns. 256% 4... 4.60 
SIPPS & SIMMS AVAILABLE 


THREE CHIP SET 
B.G. SPECIAL 


16450, 1488, 1489 — $6.95 
16550, 1488, 1489 — $13.50 


tite eee ee 
SRS PRR ee oe 
prope PRL ae eo oe 


13/1.00 
13/17.00 
13/1.00 
13/1.00 
13/1.00 
13/1.00 

8/1.00 


fi htnh ik ft © 
Pee ee eae ee 


Peeters eee ll et Ee cll 


ar 2.95 
3.95 
1.00 
1,00 
1.55 


8035 
8039 
B085 
8086 1.55 
8087 87,50 
8087-1 167.50 
8087-2 127.50 
goss =—s-2.20 
8088-2 3.25 
8155 
B156 
B202A 
8212 
8214 
8216 
8224 
8228 
8237-5 
8243 
8250 2.95 80287-8 
(16450) 6.50 80287-10 
(16550) 13.00 V-20-10MHZ 


SEN FOR FREE CATALOG! 
iSIWILI MAIN OSL Y3AO 


Ls51 
LS54 
LS55 
LS73 
LS74 
LS75 
LS83 
LS85 
LS66 
LS90 
LS92 
LS93 
LS95 
LS96 .33 
LS$107 .28 
LS109 .20 
LS112 .25 
L$113 .25 


Ce 


TERMS: (Unless specified elsewhere) Add $3.25 postage, we pay balance. Orders over $50.00 add 85¢ for insurance. No C.O.D. Texas Res. add 
84% Tax. 90 Day Money Back Guarantee on all items. Allitems subject to prior sale. Prices subject to change without notice. Foreign order - US funds 
only. We cannol ship to Mexico or Puerto Rico, Countries other than Canada, add $9.00 shipping and handling. 





Electronics Now, September 1992 


CIRCLE 219 ON FREE INFORMATION CARD 
60A16 
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13406 Saticoy Street 
No. Hollywood, CA 91605 





|} EIMAC 


TEKTRONIX MODEL 5110N 
(also known as 5103N/D10) 


General purpose, 2 MHz plug-in os- 
cilloscope. Includes 5813 Time-Base, 5A18 
Dual-Trace vertical amplifier and 5A23 Hori- 
zontal amplifier. 6¥2 inch rectangular dis- 
play. Sweep rates from 5 microseconds to 5 
second per division. Vertical sensitivity 
from imvV to 5 V per division. Add, alternate 
or chopped operating modes. X-¥ mode, 
within 1 degree trom dc to 100 kHz, 


Price: $200.00 





A.C. POWER SUPPL 
STACO MODEL E1010VA 


This unit has been designed and con- 
structed for rigorous industrial, classroom 
or labgratery applications, These power 


supp are brand new. Current list price | 
$75Q70. Specifications: Input: 120 VAC 


S67 HZ. Output: 0-120 VAC 10 amps. In- 
cludes manual with schematics. Features: 
Ammeter, voltmeter, convenience outlet, 
power indicator and circuit breaker. Dimen- 
sion: 10° = 15° & 6°. Weight: 22 Ibs. 

Price: $165.00 


call Daye 





4CX250B 
Price: $150.00 












TEKTRONIX 475 
PORTABLE OSCILLOSCOPE 
Oscilloscope Dual Trace with D.C, to 
200 MHz response, 1.8 nsec rise time, 
one megohm input impedance, 2 MV/ 
div sensitivity and 1 nsec/div. sweep 
rate. Dual time base, x-y operation. In- 
ternal power supply for external active 
probes. Channel 2 vertical ouput. 8x10 
cm display area. Price: $895.00 


HP 331A DISTORTION ANALYZER 
Covers 5 Hz to 600 kHz range and measures 
total distortion down to 0.1% full scale. Har- 
monics are indicated up to 7 MHz. Mea- 
sures noise as low as 25pV, and voltages 
over a wide range, 300 pV to 300 V RMS full 
scale. Frequency calibration accuracy is > 
*£5% from 5Hz to 300 kHz; > =10% from 
300 to 500 kHr. Basic volimeter accuracy is 
= 2%, Price: $295.00 


EIMAC 
4CX35000C 


CIRCLE 236 ON FREE INFORMATION CARD 


Price: $4,800.00 

























= for All Your Electron Tube Requirements. 


THE LARGEST ELECTRON TUBE INVENTORY IN THE WORLD 














MODEL HP 180A 


Oscilloscope: Mil Spec AN/USM-2BIA, 
Bx 10 CM display, 100 MHz response 
which accepts standard 1800 series 
Plug-Ins. Includes Vertical Plug In: 
1OOTA (PL-TB6), frequency BW 50 MHz, 
maximum sensitivity SmV/DIV. Hori- 
zontal Plug-In: 1621A (PL-1187), trigger- 
ing to 100 MHz, minimum sweeptime 
100 NS/DIV, has delayed sweep capacity. 
Price: $250.00 





IR. 
TANK 
PERISCOPE 


Type M-24, Rugged 
military construc- 
tion. Contains two 
independent in- 
frared image con- 
| verter tubes plus 
correction lenses, 
prisms, and eyepieces. The binocular view- 
ing system is directly connected to a prism- 
type periscope. The image tubes have dy- 
namic focus provided by a built-in adjusta- 
ble voltage divider. This unit requires 10 to 
15 KV at low current for operation. Unable 
to supply power supply. (Dimensions: 1° 
high * 9 wide = 4)2" thick, Weight 17 Ibs) 
Stock #OP 9001 Price: $200.00 





MON S21UOII8/3 ‘E66 Jequiajdas 


Operates 12-19 VDC tor 
Field Use or 115 VAC 
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NEW CONCEPT! 





Myste 
Levitating 
Device 


Remember War of the Worlds? Objects fioat in air and 
arab ice rae eee amazing gift, 


conversation 
ANTIK Easy 10] hesonbie oki) Pans 


Combination Solid State Tesla Coil 
& Variable 100,000VDC Generator 


Experiments Using Tesla Coil: 

CN « Piasma in a Jar/Tomado, Furnace 
* Kiran Photography 

« Wireless Energy Transmission 

* Induction Fields + Pyrotechnic Effects 
« Corona and Brush Discharge 

« Energizer tot Neon Plasma Tubes 


Experiments Using Hi Volts DC: 
* Plasma Blaster Driller/Cutter 
* Anti-Gravity/Force Fields 
« lon Reaction Motors 
* Lightning Generation 
High lon Source 
* Ozone Foe Air Purification 
+ Electnficaton of People & Otyects 
Particle Accelerators/Atom Smashing 
siete Energy Capacity ty) 


iit + # 








For Laboratory Use 


Table Top Tesia Coil 
Spectacular - 

A Real Attention Getter! 

« 250,000 Volts! - 7-10" Sparks! 


projects, displays, advertising. 
Highly spectacular devices produces 
visible, audible bolts of lightning 
appearing to flash in the air. Causes 
certain materials to burn from within and glow, lights 
bulbs without wires, produces induction fields, St Elmo's 
fire corona, Clearly demonstrates sa frequency high 
voltages yet terminal may be touched by user abd 
operation with a metal object. 115VAC operation oni 





BTC3 Plans..$15.00 BTC3K Kit/Plans $299.50 
BTC30 Assembled and Tested ns sas $399.50 

Plasma (\ ( \, sion 

| eat ' 

Fire Saber Renee p—p- = = 4 

f —s AT WU Sa SS 


Prschices Wee spacticalay ellect fae copbarsd toa fantasy 
of mons of mone fans. Visuble plasma feild is 
controlled by grip pressure and adiusts saber length 
Active energy held produces werd 4 bizarre effects 
Excellent for specal effects. Speciy photon blue, neon 
Sab eee or starfire purple 

PFS2 . $8.00 PFS2K ae Loony 
Special Offer | Wier PFS20 Assembled 


charger, etc. SOL1 4",2 Amp 


6x12", 14 V Cell wiPlans 


RRL ee He 


Oy 


* ELECTRONIC 


PRODUCTS and KITS 


Shocker Fores Field / Vehicle _ 


Electrifier - - Neat littie device allows you to make 
hand and shock balls, shock wands and electrify 
cha eee Great pay back for those wise guys 


who you! 
SHKIKM To Assemble Electronic Kit. $24.50 


100,000V Intimidator / Shock Wand 
Module Build an electrical device that is affective 
up to 20 feet. May be enclosed for handheld, portable 
field or laboratory applications. 

ITM2KM Easy to Assemble Electronic Kit . 

__ Plans Only; Credit-able to Kit ..... 
lon Ray Gun - Projects charged ions that induce 
ShOcKS in peopre & objects without any connection! 
Great science project as well as a high tech party prank. 


lOG3 Plans .....$10.00 1OG3K Kit/Plans $69.50 

Invisible Pain 11 | 

Field Generator aif] 

Shirt pocket size elactronac 

Gevice produces time variant 

complex shock waves ee acousic 

a? Pans aa eee animals, etc. 
Kit / Plans $49.50 

em ein $74.50 


Homing / / Tracking Transmitter 
1000 
1 Plans $10.00 HODIK KitPlans $49.50 


Listen Thru Walls, Floors 


ST peers stethoscope mike. 
1 Plans ...$6,00 STETHIK Kit/Plans $44.50 


3 Mile FM Wireless 


Mike - Subminiature! 
pap clear, ultra-sensitive 
transmits voices and sounds 
{ radio. Excelient security sysiem, warms of 
intrusion. Become your pee disk jockey! 
Monitor children and invalids 


FMV1 Plans ..... $7.00 FMV1K KitPlans . 343.50 


Telephone Transmitter - 3 Miles! 
Automatcally transmits both sades of a telephone 
conversation to an FM radio. + Tunable Frequency 
* Undetectable on Phone + Easy to Build & Use 


3 Mile 
vera nets $7.00" VWPMTK Kit Plans $39.50 


ElectroMagnetic 
Coil Gun 





— Projects a metal 
Solar Power Devices poe —=( ): = ier a Uncrate Gatance 


Build a fence shocker, solar motor ee ee? bun 2p, batt 
3730 


Become part of and perhaps 
contribute to this exciing new x of 
ML2 Plans $8.00 EM 





INFORMATION UNLIMITED 


Dept RES12, Box 716, Amherst, NH 03031 


Phone: 603-673-4730 FAX 603-672-5406 
MC, VISA, COD, Checks Accepted. Please Add $5.00 Shipping & Handling 


Or Send $1 P&H# 


















NEW! —~ 
Amezi ing GlowTron! 
energy 
at fa. low Vt) 
one Nemoce 
ReadytoUse iw ww ase $29.50 





TV & FM Joker / Jammer - shir pocket 
device allows you to totally control and remotely disrupt 
TV or radio reception. Great gag to play on family or 
tnends. Discretion required. 

EJKIKM Easy to Assemble Electronic Kit . $19.50 


ee Beam Laser 


be used to inmate by projection of a red dot on 
wee eee eee ubizing 
laser window bounce method #LLISi below. Easy 

to Bulld Modules Produce A Working Visible 
LASIKM Roll paler andlor 
Ciass mA 





"Laser Bounce” Listener System 
allows you to hear sounds from an area via a lite beam 
reflected from a Woon t or other similar object. System 


uses our ready-to-use LATR1 Laser Terminator gun site 
as the transmitter, The receiver section is supplied as 
an easy-to-build kit, including our cushioned HS10 
headsets. Order # LLIST20 System, includes our 
LATR1 Ready-to-Use Laser Gun Site, LLAIK Special 
Receiver Kit, and HS10 Headset, all for only $299.50 






5mw Visible Red Pocket Laser 
control! 


Utaizes our touch power 
VALIKMX Kit! Plans 


see In] The D Dark rk Viewing ) 





ee 


GPV10 | 
sie ane) a 
Order by Mail, 

or by 24 Hour 

Orders-Only Phone: 


800-221-1705 


ee 





LIMITED TIME SPECIALS! ORDER TODAY! 


ahile ee Rm eB eee ie 
re ee le ee ee alae 
‘# tronic Controls, Radio Shack Plug-n’ Power, Sears 
Home Control, Stanley Lightmaker, GE Homeminder, 
Ue meme Mele outs 


Buy with confidence from HC 


* LOWEST PRICES GUARANTEED! 
*DOUBLE MANUFACTURER'S WARRANT 
* TECHNICAL SUPPORT SECOND TONONE 
ee ee ied elles Ne) 


ree Home Automation Mug 
Gat this exclusive gf with your orderol'$ 149 ormore! 
Great for drinking freshly brewed coffee from your 
module-controfied coffee maker, Order HOC-711M | 


Free Home Automation T-Shirt 


Got this greal gift with every order $199 or 
more! Limited edition, available in 5, M, L, XL. 
Order number HCC-711S. 


Brand New! One-For-All 12 


Lets You Control X10 and Infrared from one remote! 


Universal Electronics has just unleashed their 
newest model remote control, the One-For-Al 
12. Bdied as the most powerful universal remote 
im the world, the One-For-All 12 replaces 12 ol 
your eusting remotes for TVs, VCAs, Cable 
Boxes. COs, Aucio Products, Sateliie Receivers 
and more! M can even control 10 modules! 


The One-For-All 12 has a 32K memory which 
contains the work’s largesi Mbrary of mirared 
codes! In fact, the manutacturer is so confident 
thal your component's inirared codes are 
contained in the One-For-All 126 memory that 
| they're offering a DOUBLE YOUR MONEY BACK 
GUARANTEE! (cal HCC Customer Service or 
Universal Electronics for further detmis) 


| Check oul these great features 
| Provides any device with a Sleep 
Timer function * Simple set-up * 
| One Button System Control * Por- , 
| fect replacement for lost or bro- 
ken remotes * Toll-Free Con- (, 

| Sumer Hein Line * Uporacahie 

(Dy ranutacturer, no-charge’) 

| tomatch the latest advance- | 

| montis in lA remota control | 

| technology... won't be- 

come obsoiwte! 


Buitt-n macros mean you can tum on a number of 
IR dewices wath the touch of one bution! Complex 


New! Supervised Wireless Security System Ti 


Instatis in minutes - with no tools - and no winrng! 
URCS000 Console keeps track of 16 zones and 
displays status of each using LEDs. Because 
i's superviead you'll know if any doorwindow 
sensor is not working or has low battery. Add 
wireless door/window sensors lo protect up to 
16 ciferent groups of doors andor windows. 
Add a motion detector to protect an 
5 | area wi th more than one entry point. 
wees Console sounds loud 65 dB 
f alarm and sends X-10 signals 
me) to flash all X-10 lights! Scares 
fee intruder and makos home 
= Visible to others (noighbors, 

= police enroute, tc). 


touch of a single key! Saves time & convenience! 


X10 Compatible! Combine with the HOC-3000 | 
One-For-Ali Command Center for contro! of your 
home entertainment devices AND X10 devices! 
Just aim the remote al the HCOC-3000 for instant 


contro! of i 
home's lights and 
apphances! 


[ i 


Seu = Appteroc Matte Appharcr Malo 


, Attention PC hackers! The One-For-All 12 is 
seven PC compatible with the addition of] 
the HCC-PCIA PC fo Infrared interface’ , A 


(see description lower nghi) 
One-For-All 12 Universal 


lomote Control HOC-ACS 7% 
ONLY $79.95! J. CE 


One-For-All infrared Commented 
Center HCC-3000 ONLY $29.95! 


Built-in infrared command center (see 
HCC-3000, above) for use with One- 
For-Al remote! Console is also a 
receiver for the Stanley hand-held 
Mobile Control and the X-10 hand- | 
hald remote for controlling 16 X-10 devices! 


2:7] 

a 2 as 

— 

e 

= — 
i 


Expand your system anytime by adding door/ | 


window sensors, motion detectors, or a plug-in 
Powerhom siren! 


HCC-574 Keychain amvdisarm ONLY '21= 
HCC-534 Door/window Sensor ONLY 14% 


HCC-508 Powerhorn 110 DB Siren ONLY *39% | 
HCC-554 Wireless Motion Detector ONLY *49% | 


BONUS! Free HCC-574! When you order an HCC-8000 and One-For-All remote control! 


TA 
Lamp Module Sk, toelt 
Stanleyplug-inlamp module controle # 1A 
incandescent lights up to 300 Walt 
max. Off-white color, Only650 modules 


Limit 16. Hoc-2474. ONLY = 


Stanley Home Control ; ye a 


Tums on/oll up to eight X10 fights [hk j 
| and epoliances. Has lkeninated a) 

| ALL LIGHTS ON bution. Also has 
DIM/BRIGHTEN and ALL otas 


timt 16. Hoc-2ss1, ONLY $8 


‘Heath Zenith Motion Switch 


Senses motion & tums onlight. Adpustabie dolay 
shut off. Great for hallways, basements, garages, 
laundry rooms, bathrooms, more. Photoce! ad- 


poration. Hoe 6105 ONLY $14 


$*\é~ Mobile Control & | Base 


eS Si B-button hand- 

held remote done in sleek \e 
1990'sstyling. Transmits AF \ 

signal up to 100 ft. to plug-in \fs ~) = 
base transceiver, Ot-white ie: 


color, HCC-2553. ON LY $3742 


400-2554 Additional Mobile Control ONLY *16* 


Motion Detector & Floods 
fo waa ™\ /\ Detects motion, 
ght ‘ 


tums on floodiights, 
= | 


eI } and sends up fo four 

~ X10 ON -signais to 

2 modules located inside or outside the 
house. OFF delay (10 sec. to 35 min.), Gusé/ 
dawn and sensitivity adjustments. Detects 40 
fi. al 110° arc. Weatherproof. Bulbs nol incl By 


HOC 2651 Limi 12. ON LY $3999 


oe 
HCC-8000 Security Console ONLY "63/ otis 


“Replaces existing wall switch 


| Controts incandescent lights up to 500 | 
| Watt max. 
| 830 modules reserved for this promo, 


Seale hoCaaE ON es 


HCC-2476 3-Way Switch Set (pair) ONLY nz 


Ivory color button. Only |, ne 


“How to Automate Your Home" by David Gadas. 


| Excetent! Reviews in Popular Scsence & Radio 


Electronics, Circull Cellar INK, & Electronic 
House, This superb book is now in fs 2rd 
edition, expanded and improved! 150 pages 


Recommended Rag '23 8 INL Y “26% 


— Stanley Premie 
a, Home Control 


ee Same features as Home 
SS . ‘Control (below): controls 
- 16 devices. Handsome simu- 


‘lated woodgrain design with smoked 


cover Hecssa, ONLYS17% 


X-10 Development Kits*,z 


Use to develop your own PC-based “smart’* 
home automahon system! Moruior status of 


home's bghts & apphances and make inteligent | 


decisions based on thew on/off status. Develop 


a home contro! system with IF-THEN logic, | 


even 1-bution macros! Add Stanley motion 


detectors to ove system input of room presence. | 


Devetooment sofware is interrupt based (does 


not use polling’) and includes compiled ibrary 
routines and samplo C-language source coda. | 


Use with PC fo infrared Interface \o develop a 
system which combines home automation and 
IR control any X-10 controller can control 
infrared! With addition of Voice Master Key, 
voce control of the home becomes possible 


Use X-10's Sundownerto give dusk/dawn input | 
to your system. Add voice PC voico mail card | 


for remota call-in control of X-10) 


Requires IBM of compatible computer with paral- | 
tol por Includes TW523 module, adapter, inter- | 


face cable, development software, demo pro- 
pram & technical infordats. HCC-523K ONLY $69! 


PC to Infrared Interface. 
Greal for development of your own infrared 


home control system! Allows yourPCio"push | 
buttons" on remote control! Combine PCbhased | 


home automation with infrared control of your 
TV (volume, channel, etc), stereo, VCR, and 
more! Add wholo-house IR repoater such as 
A-10's Powernid, Use with Covox Voice Master 
Key for voice contro! of your entertainment 
system! Combine with X-10 Development Kil 
to allow any X-10 controller to control your 


infrared devices! Use with voice mall sysiem | 


for remote control of |i from any telephone. 
Possibilities are limitless! 


Remote contro! inks to PC's serial port. Use the 


SendiAi program fo transmé infrared signals | 


(e.g. The dos command SendiA TV MUTE wil 
mute the tv!). Call SendiA from DOS batch files, 


| your existing software program, or develop a 


program from scratch using sample source code. 


Compiste with interface, cablo, development | 


software, sample C-language source code, 
lechnical info/data and documentation. 


| Requires One-For-All or 1-Contro! remote | 
contro! and IBM or compatible computer with | 


sonal por. HCC-PCIA ONLY Seal 


INFO, PRICING & CUSTOMER SERVICE he alee PRICES. 


1-619-693-8887 = 


Keychain control of anything! 
Manufactured by Linear, this low cost AF ink is 
ideal for wireless control of your own projects, 
your home and car alarm, car doorlocks, and 
even X-10 modules (with addition of HOC-284 X- 
10 Powerflash Module)! Set security code on 
transmitter and receiver, apply power to recerver 

board, and you're ready for wireless controll 
Ze en OE Rents Tiny keychain 
—~., lransmiter is approx. hall the 
. Ag ‘height of a matchbox! 
=~ Transmitter has two buttons 


comesponding to channeis 1 and 2. Inches two | 


receiver measures 

approx 3° square! 

Requires power supply of 8 

to 24 VDC or 12 to 168 VAC. Two 

outputs (channets 1 and 2) can each switch up ip 
300 mA © 18 VOC maxmum io ground Ovrocty 
activate relays, Orve bulbs, more. 

HCC-AF1 AF Link sel includes transmitter, 
receiver, documentation. ONLY $39"! 
HCC-RAFX Extra transmitter ONLY $19"! 


x oat Fowertnsn Mock oe for X10 cortral. $1 


HACKER'S BONUS: Get a FREE extra trans- 


mitiet with HCC-RF1 and total HCC purchase 
Over $249! Order number HOC-711RA. 


Decora Electronic Controls' 
Professional quailty, X-10 compatible switches, re- | 


styling: switches look IDENTICAL to Decora wide 


| rocker switches, LED indicates ON/OFF status. | 


In white, Wwory and brown. PRICED BELOW 


6291 Wall Switch Use to control 

fluorescent lighting, appliances, 

motors, otc. Rated 15A. | 
6381-U Ceiling Fan / Low Voltage 

Dimming Switch Module Dens low 
voltage lighting and controls motor | 


| speed (e.g. celling fans) using X10 DIM/BRIGHT! 


sh | 
Sty a 


BOOW incandescent, S00VA inductive. 
Cal or while for tree Leviton listing. 


500W lamps, 1/3HP motors. Off-white, 550 


acer Be ONLY § 


Enerlogic ES1400e 
Step up to Intelligent Home Control! 
New ES1400e puts out 50% stronger X10 signal 
strength than original ES 1400! Version 2 software 
& expansion port for future integrated products. 
This intelligent X10 scheduler with 2-way 
interface monitors ‘your powerline and allows 
IF-THEN control. Combine with Stanley motion 
detectors and have music and mood lighting 
follow you from room to room! Use X10 
Sundowner to give your system dusk/dawn 
input. Greal for setting up one-button macros! 
Once you've set up your home program, the on- 
line simulator allows you to fest it completely! 
Once the ES1400¢ is set up, your PC may be 
powered down or used for other purposes! 
The ES1400 is packed with features, including 
a battery back-up, Hayes Chronograph clock 
‘and calendar functions, programming samples. 
om -line help, complete documentation, ares 


1 ewrararty. CINILY $359 =*”F 
*100 MIN. es Poaasis 


TOLL-FREE ORDER LINE (ORDERS oy ge 


1-800-CONTROL— 


CIRCLE 285 ON FREE INFORMATION CARD 





VACUUM TUBE DEALER PRICE LIST Apr. '92 


SOVTEK®, RUSSIA 





5U4G | Gh eS a $5.25 each __.. 12 at $4.75 each . .. 25 at $4.25 each 

12AX7WA/7025 _ wei 4.35 fe 3.75 at 3.60 

6922 (miltary 60J8).. ei Gof vcccce sce: BOO te SAA 5.20 

EL84/6BO5..__ ae 2.90... os 2.60... Pe a 

EL84M/6BBOQ5WA.............. 5.80... acs Rae asec sable 4.50 

6V6GT >... 4,25. 3.50 lee 3.20 

6L6GC . Coetins. 3.50 2.95 | | . 2.60 50 CALL FOR SPOT QUOTE 
5881/6L6WGC _. 6.75 6.20... 5.75 100 CALL FOR SPOT QUOTE 


The 5881 is Russia's selected military 6L6WGC and is regarded as the very best 6L6 type in the world. Eric Clapton recently 
replaced the Philips/Sylvania 6L6 STR's in the custom Soldano amp which he uses live, with SOVTEK® 5881's because of their 
milky smooth sound. Discriminating musicians thruout the world are retubing with the SOVTEK® 5881/6L6WGC. 


SINO, CHINA 
5U4G sw aire $4.90 each 10 at $4.25 each 25 at $3.95 each 100 CALL FOR SPOT QUOTE 
EL34 Se hk Ce 5.25 = 4.80. 4.25 7 , 7 e = 
6L6GC a Se Oe 4.75 4.20 aa . 3.80 E . " 2 : 
12AX7a i ~ 3.85 | 3.25 _ 3.10 —- , Z : 
12ZAT/ i... 3.90 : 3.55 ba 3.40 - : 7 : 
6146B = 11.50.... 10.60 ‘ 9.80 a ; : . 
6550 Sere 9.85... 9.25 8.95 ~ > = ~ = 
KT8s Pie eee oc idee : bc! + “4 12.50 .. 11.50 a = " . . 
El. YUGOSLAVIA 
EL34/6CA7 $5.10 each ee $4.65 each 25 at $4.10 each 100 CALL FOR SPOT QUOTE 
KT30 3 23.90 21.50 19.90 : = = 
6DJ8 3.15 2.1/5 2.35 r. z : - 
12AU7/ECC82 . Jes 3.15 2.75 2.35 = - = . 
12AX7/ECC83 r 2.70 2.40 2 2.15 oe _ : = 
SIEMENS, GERMANY 
EL34 fee $7.25 each 10 at $6.75each 25 at $6.20 each 100 CALL FOR SPOT QUOTE 
12AT7/ECC81 etc 4.50 3.90 et 3.75 [eG : . " 
TESLA, CZECHOSLOVAKIA 
EL34 $7.25 each 10 at $6.75 each 25 al $6.20 each 100 CALL FOR SPOT QUOTE 
EL34BL (COBALT BLUE). 7.95 7.45 | 6.90 pee wy : S = 
E83CC/12AX7a 5.90 5.35 = 4.95 ro ae " . : 
GE, USA 
5U4GB $12.50 each 10 at $11.60 each 6550a , $19.95 each 10 at $18.25 each 
6CA7/EL34 15.75 14.25 (O25 Calicanae ce lv eestanDes stk. 11.75 
6L6GG 14.95 13.50 FOZ TB iu cutorthets 17.257... 16.50 
6LF6 18,25 1G wit 17.50 TESTA iv euss. 15.50... 13.75 
12BH7a 9.95 _.. 8.75 7S8O% eee 17.00. 16.40 
12AT7 6.85 | 6.30 8417 15.85. 14.75 
SOLID STATE RECTIFIER 


Built into tube socket. Direct plug-in replacement for all 5Y3,5U4 andSAR4types. $6.25 each 


ODD BALL TUBES (MOSTLY USA STOCK) 
4CX350A$69.00 gach 6AX5 $4.90 each 6J5 $4.50 each 6X4 | $3.90 each 


5AR4 7.95 6BA6 1.95 6J7 9.90 SX5........ 3:90 
5V4GT 4.20 6BK11. 6.90 6K11 6.90 6X8 ....... 2.90 
5Y3GT 3.95 6C4 ... 3.50 6SC7. 6.90 12AY7 .... 5.95 
6AL5 2.40 6C10 6.90 6SG7 3.50 12AZ7..... 4.50 
6AN8 5.50 6CA4 | 3.90 6SJ7 4.50 12DW7... 14.90 
6AQSA 4,60 6CG7 6.90 6SK7 2.90 12FQ8 .... 8.00 
6AQ8 5.85 6EU7 11.80 6SL7 3.95 §749...... 2,90 
6AS7 4.50 6FHB . 12.50 6SN7 3.95 (6BA6W industrial) 
GAUS6 2.25 6GWB 6.90 6U10 4.90 5879 8.50 


PLATINUM" MATCHING ALSO AVAILABLE WITH 24 HOUR 


MINIMUM ORDER $50.00 x 
ADD $5.00 SHIPPING ($10.00 OUTSIDE UNITED STATES) 
SEND CHECK OR MONEY ORDER TO: 


NEW SENSOR CORPORATION 


133 FIFTH AVENUE, NEW YORK, NY 10003 


Electronics Now, September 1992 
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10 at $5.90 


6189W ... $4.15 each 
(12AU7W industrial) 
6267/EF86. 3.20 


6973... 14.90 
7199...... 17.80 
7247...... 14.90 
OA2 ._., 3.75 
OAS ._.. 2.25 
OB2 2.29 
OC3 _.. 3.75 


GIVE US A CALL ON ANY TOUGH-TO-GET TUBES. WE'LL FIND THEM FOR YOU! 
MA TCHING AVAILABLE ON ALL OCTAL POWER TUBES 65¢ extra per tube. 


TEST AND BURN-IN, ENSURING PREMIUM MATCH. PAIRS OR QUADS $2.00 extra per tube. 


CONTACT: MIKE MATTHEWS TELEPHONE: (212) 529-0466 TOLL FREE: 1-800-633-5477 FAX: (212) 529-0486 


| 6 Siot Frame. Made in U.S.A. 


(5M #6280102) 


IBM PC/AT CASE 
Genuine (BM Case 

Full Size AT Case a 
Accepts Mini or See 

Full Sizo Motherboards : . } 
Siide-otl Top ag eae et 
Part No. 220-2759F 


AT 200 WATT SUPPLY 


Fits full sire AT cee 
only.120/220V Input. 


| Part No. 500-0041 


3 1/2" FLOPPY DISK DRIVE 


Matsushita JU-253 

includes two 3.5" 
Face Plates (Gray & Beige). =o 
Comes with separate 

§ 1/4" Mounting Kit 


Part No, 220-341 BF 


5 1/4" 1.2MB FLOPPY 
DISK DRIVE 


Double Saded’ 

High Density 
HiachtHFDS 16012 
Mig. lor IBM #61K4615 “ 
Black Face Plate only! 
Part No. 220-3421F 


MS-DOS VER 3.30. 01/GWBASIC 


| OEM VERSION 3.30.07 Has an 
Expanded Memory Manager for 

| above 40K on 60386 computers, 
| Print Spooler, Cache, A a file 
Encyption Program 

includes 5 1/4" & 3 1/2° disks, 
and Manuals 

Part No. 229-3908F 


IBM PC/AT GUIDE TO 
OPERATIONS 


An idea! getting started guide 

for beginners. Complete with 

Exploring The IBM Personal 

Computer Software. Lear the basics: 
keyooard commands. printer functions, 
Och stormge, 605. basic programming and 
Funwriter a basic word processing package 

includes IBM AT Diagnostics Disk. 


Part No. 220-0073F ae SRO $9, IS 


| IBM PS/2 CARRY CASE 

S Gerume 8M Product 

Designed for PS’2 Model 25 

Also works great with Macintosh +, SE 

Removable casters A leet. Heavy duty Rail 


—, 
— 


$49. 95 


8 Paioded Nylon construchon 


| Complotely unzips for easy storage 
Sizo 18" x 14" = 16° 
Part No. 220-6422F 


$9, . 95.4 


S49 ea. 


Zs from 


PROJ ECTOR 


USED Portable Projector. 


| Includes a Super 8 


Continuous Play Cassetia. 
frm fiir can replaced 
with your own Super 8 films 


| Has fold out 11-3/4* x 5-3/4" 


Glass Screen, Bulb included 
Includes Padded Hard Sted 
Cary Case 16-1/2" x 14° x 8" 
Part No. 650-0139F 


| ALARM BOARD 


Great experimenting board. 24 lug and 


| 6 lug terminal strips, 6 relays, 8 side 


swathes, over 30 ICs. = heaisinkg, ot 


"| four Conductor telephone fine cord and 


many other parts 


| Part No. 100-9990F 


| PLASTIC PARTS BOX 


15*x14"x5* 
Great for under — 
countor storage, 


Part No. 580-9998F 


SCHOOL BUS 
ALERT 


Home Fiecervrer to alert 
Students a5 to the locaton of 


Add upto 
250 units 


Mig. TRANS ALERT 2000, INC 


Part No. 660-9403F 


SCHOOL BUS ALERT 


| TRANSMITTER 


Bus mounted Portable 


| Transmitter that announces 


ihe bocaten to the hora wrt. 


| SIMON TRANSMITTER 


Mig. TRANS ALERT 2000 
hoes! for students with snecial neacds 


Part No, 660-9404F 


INFRARED REMOTE 
A/C SWITCH 


Lets you turn on/off lamps, 
appaances cr other 120/ 
Gevices usng an lA 


arsretter Turns units 
orvolf from up to 25° away 


2 prong non-pctartred 154. 
Requres a SV Gattery 


Part No. 660-0021F 


Order Line 


1-800-344-4465 


Viendelson Electronics Co., Inc. 


340 E. First Street Dayton, Ohio 45402 
800/422-3525 ® FAX 513/461-3391 * 513/461-3525 





| Part No. 330-0055F 


ROOF MOUNT UHF 


MOBILE ANTENNA 
UHF 445-470MHz 

55 Gain 

Comple io wih 14 & 

of cable and PL-259 8) 
Part No. 110-0027F(4" Hole iS 95 
Part No. 110-0028F(3/8" Hole) 1 5 . ea 


| MAGIC FLASH = 


Electron flash 


| Just add a switch 


and thine volts, 
Requires 4 “AA* batteries. 


Part No. 660-0025F 


FIELD SERVICE KIT 


° 
| The Logge Field Service 


Kit permits repair lecnicians 


ea. | % perform held repairona 


statctree surface. Complete 


| Wina s 2 work surface, 


wrisi-band, 15° Qrouncdwatn 
1-meg Of resestor and ci. 


Part No. 570-0001F 


STEPPER MOTOR 
KIT W/MOTOR 


Pre-printed Circut Board 

with al the parts to 

Assembla a controfer thal 

Allows you to change directions, 

vary the apéed, or singla step the 

included Stepper Motor, Has LED's 

that flash when motor steps. Requires an external 12VDC 


power source. (Not Included) 
$48.95. 
Part No, 650-0160F =» 62. 


ERECTOR SET HARDWARE KIT 


124° KE & 2-1/4" Piestic Bon 
noice 1500 6 Nuts, 

1500 #10 Washers, 400 

A? 2 3/4* Slotted Screws, 


| 800 &S2 & 1/2" Sotied Screws, 


4 500 832 a 1/4* Sotted Screws. 


FREE SCREWDBIVER with each KIT. 


$30.00 Value. $4 4. 95 
ANGLED PROJECTION LENS 


f-)a* X 5-7/0" X 6° 

Fight Angled Lens, 

designed for use in 

Rear Projection TV's. 

102mm Focal Length. 

Black Plastic Housing = 

w/Glass oloments. Lever Focusing . 

Mig. by U.S. Precision Lens Delta 7T-OC “9. 95 
Part No. 640-0007F 


| Tl-99 KEYBOARD 


| Mig By STACKPOLE 


Mig. PYN 1039016-1. 
48 Karys 


Part No. 350-2974F 


5.6" CABLE TIES (RED) 


Mig: Pandut 

Pitt: PLT1Si-M2 
Moots MIL-S-23190 
Dis, 13/8" 


Part No, 320-0199F 


eres 
$15. 00 


ATOM MOUAG, 60-8 Oi Eawtarrn Tere) Marcy thru Sahuarita 

(TM PCT hi a pegintered tracers of (EM 

TEAMS: MASTERCARD EA THSSOVER, GHEDM, of MohEY OADER 

(Chacee wloe feo amin lor chearirce | 

Crea reanierts acti £8". Gury tae 

ihe hair LAPS rues Flat + 2 Ot iin $0 Bod 00 eg GOD 
Poe toteerd ie Chere eed ee 


$20.00 Minimum Order 


eee tee 10 eet eet Ge DO erator fee UU) ee Peet tee BL, 
id hort per i Pr cee 


Call or write for a free catalog. 


_ (per 1000) | 
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FREE 1992 BUYERS GUIDE 


with Reciever Comparison Charts 
FREE NEWSLETTER ON SATELLITE INDUSTRY 


FREE ercikanner Boss an WITH eveny > eh 


Loaner Basis ($100 deposit required 


PEED ero ne 
L 
SC mC ees | 
wees General Instruments 
| es oo pa ik (Houston fae cker) 
L 10’ or 7.5! Mesh Antenne LST 
Pint icr® Memory a Echostar 5000 or “alka 
a ti On-Screen Display ij Valdex 4400 per Low Temp LNBs 
Widanclohere Plas S GOK or Better LN} = im a Bane Upgrades 
Free Installetion donner Kit 
: $100 Deport ex Jestallaiee Loagerr Kit 


o4 (C-Band Feed Hara ~~ 
etn Gusta) QUE an CELEBRATION 


ey 18" Black Jock 
$85.00 for Freight 1a 48 States | eS ane 





















































(Se substtiution) 


TRADE-IN UPGRADE PROGRAM | (> 
ey OW We) A LY CO) Me ne 
OWNED EQUIPMENT BH 800-350-0256 ter samy 


800-327-0046 (ovdde Ce) 
B00-734-45,A,T, (etl, Only) 














The DBS Advanta $s @ §§ 205-652-0255 orn 
Order with Money Bock Low Price international Volume Pricing Commercial M 805-652-2190 fe 
Confidence Guarantee Sal 










Guarantee sales 6s Bie Mos. - Fri 7 ~ Tpm Poul 
Ts > iy ‘ Sat. 9 ul a om 








Olam a Satellite Salem Owner 
31 am planning a purchase of a Satellite System 
| 31am planning an upgrade to my existing System : 





INGOT NG oss cesarean ee ere mans ocean gs en NGING «9+ 0s etin ee vette es egwe ner ete reser ee eee 
Acicitess) anc ccd ae ac niaceemanen 5 aboletpa vale Ne NCRCHEDSS: Fa tata leg \Draralg' alc sing -s-0ls"sioials alnis le cima p b'erelwian : 
> City: State, Zip) «.. ..:..-.. Rete ivi sin ace waren a ees HAYES SIONOS LID, o-. cnceee ae cette Rea is. 
ESTES TSEIOINE So sabes Se 5 Soo SE ede RINCISPNONEs 78 a Net ke 2 Rote Me. 


‘Mail to: DBS Satellite, 2316 Channel Dr., Ventura, Ca. 93003 | 


ee ee ee rn ee ee | 
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FREE “ 


Satellite TV 


Catalog/Buyers Guide 


(Ask for *Domestic(56 page) or International(16 page) version) 


» Complete Systems 
» Upgrades 
+ 2ft to 24ft Dishes 


WORLD 
SATELLITE TV 
AND 
SCRAMBLING 
METHODS 


“The Technicians' Handbook" 

This thorough text is a must-buy for technicans, 
satellite professionals and curious do-il- 
The design, operation and repair of satelite anten- 
nas, feeds, LNBs, receivers and modulators are 
-@xamined in detail. An in-depth saucy of scrambling 
methods and broadcast formats including the 
VideoCipher ||, Oak Orion, FilmNet, Sky Channel, 
EuroCypher, 02 MAC, BSB and Telectub 
Ul. Circuit and block diagrams of all components 
are presented and Clearly examined the 
handbook. This information is a prelude to the 
chapters on troubleshooting and seting up a test 
bench. This expert guidance on testing, servicing 
and turing is complimented by a wealth of detaled 





340 pages, 6 12 2 10 18 over 200 photes, diagrams, 
wiring schematics and 16 tables / appendices / index 
hyo esi pver peceaeh Sea eer ce ea 


DO-IT-YOURSELF 
INSTALLATION VIDEO 

"Now You Can Watch It Being Done" 

Installing or bsbeh up" your satellite system 


@ simple. 
| VHS or Beta... “S&H 53 WU, Le oe saoresscige oy $33.95 









~~ 
Na Mesh Dishes 
SH "Quality Demonstrated 
by Performance” 





= 


345 
435 


———_ 
| (E ACTUATORS 

} 18 Superjack ll S&H $14 
| 24° SuperiackXL ball " 15 
24" Venture acme - 15 
| 51° JGS acme r 22 











Call Toll Free 800-334-6455 
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* Parts 
« Accessories 
+ Major Brands 





« Factory Fresh 
« USA Warranty 
» Fast Delivery 


Sale 


Quantitj Priced 


8S limiteg 





Bulz-l- Tuning Meter Fo dish 
Now with ning 
audio alert Motes 


TUNE YOUR DISH 
TO ITS’ 
MAM 


system owner. Saves time, and money. 
Une whan inttaliing a new system: moving your 


dish, re-alignment of a dish that has been moved REDUCED, 
by wind, frost heaves etc., gets you nght on the 
satellite belt for the best possible pictures! LNBs 
Picometer S&H$6 Catalogprice $89.05 ' Slate Tonnes , 
Sete rire oars = "Commercial Crt" 
Bulz-I-IV meter S&H $6 Catalog Price $149.95 45: LNB C-band 4GHe’ S898 $95 | 
Sale Price $139.95 35, tng «Se y ‘39 
N TSdDLNB Ku 12GHz  S&H$8 $108 
1: u 12GHz 109 
seen gee ee a 
fe. HAP fh 1 1OdbLNB *  * 139 
AM N OSdbLNB “= * 199 
O8dbLNB = * 239 
pe 5 a wee aD PSPS IO SE OS SSS TES ne men SSRN SS WSS SS aD SN pene ens eraser 
; All Major Credit 
| Cards Accepted Skyvision i He 
i 
1046 Frontier Drive, Fergus Falls, MN 56537 — Toll Free 800-334-6455 
; Mail in coupon or call Toll FREE today for tha SKYVISION Satelite TV Product Catalog. 
' ; Delivered free to your mail bax in U.S. and its possessions. 
« International requests add $8.00 to cover shipping and handling. 
| [_]Send Skyvision Satellite TV Products Catalog 
: Nam Phone(__) 
! a 
eZ Address | 
eh City State_____ Zip 








NEW “Top oF THE LINE” 
Introducing the Drake 1524 /AD 
(Integrated receiver decoder) 


The new Drake 1524 is at present the ultimate 
in engineering achievement for IRDs, Picture 
quality is nothing less than fantastic, Most of the 
tima as we review new product models, we find 
some new and exciting bells and whistlas. They 
come with the Drake 1524 also, but this model 
goes beyond the usual. It has the best dang 
picture quality that we've ever seen. 

Hooked up to a new 60" Hitachi rear projection 
TV you can see the difference. With other top-ol- 
the-line IRDs we see a lot of magnification of 
video noise. Not so with the Drake 1524...It gives 
us sparkle free pictures on all but the weakest of 
transponders. 

Use it with smaller satellite dishes and the 1524 
continues to shine, It's low threshold (less than 
708 C/N) provides performance on a 7 foot dish 
that we used to see on a 10 footer. 

We've seen them all (all major brands) and 
have them in stock. Right now the Drake 1524 
leads the pack and best of all i's made in the 
U.S.A. If you're considering a new system or 
upgrading your present system... The top-of-the- 
line Drake 1524 IRD would be the intelligent 
ane: Dace! Seen! is b uarenceedi 





Teese) Seca Upgrade & Repair Yourself And Save $$$$ 


on | = ee ee ee _ ee ee i i i © i] * J s = & i = 7 is # zs i Ff 8 SB - sl - 1 ? = 1 2 7. © & 1 = * | 


International 1-218 -739-5231 


Fax 218-739-4879 
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“WE HAVE GREAT CONNECTIONS” 


#TM-319 DOUBLE DISK™ the original patented disk converter. 


| HOW IS THIS POSSIBLE? Have you ever tried to format a regular, double 
density 3.5" disk to 1.44 MB? Of course you have. It doesn't 
work. The computer gives you an invalid media error, So there 
must be a difference in the disk media. Right? Wrong! 
Surprisingly, manufacturers find it less expensive to use BP 

THE SAME MAGNETIC MEDIA for both HD and 















#VA-102 3-WAY COMPOSITE AUDIO/VIDEO SWITCH 














STEREO MONITOR 





Audio/Video 
Control Center 























DD disks. THE ONLY DIFFERENCE IS THE * Three inputs 

[EXTRA SENSE HOLE IN THE HD CASE. That paoelcear | 

| hole tells the drive to operate in high density mode. * All with stereo capability 

|| So, how can you take « ‘vantage of the fact that the * Simplifies your A/V hook-up 
media is the same? * Standard RCA type jacks 






TWO YEARS OF TESTING. We've conducted an in- * RCA Cables available 


tensive testing program. We have converted over 159,800 
disks and tested each one for data Integrity. In two years 
NOT ONE CONVERTED DISK HAS LOST ANY DATA! 
SUCCESS! “The Double Disk Converter” Is a true . STILL THE BEST 
product success story, From the moment we put it on the /M9d@ of heavy gauge. deep 
}| market the order lines have been ringing non stop! Own ah For all GMi/clones 
}| Nearly every major corporation, school, university and robes Spaph Noll Arbo recs 
}| government agency is now using the device. In fact, over less R Bi The al Double 
jjone hundred thousand satisfied purchasers are pie Convertor™) 

}| converting millions of disks and SAVING SERIOUS . 

MONEY with the Double Disk Converterm, $26.95 each 4up $25 each 










set-up your A/V system once 
and for all. Switches let you in- 
stantly select your choice of: 
VCRs, Video Dise Players, Cam- 
corders, Stereos, CD Players, ete. 


Controlling your A/V system , a du 
‘has never been easier, er * CAMCORDER 
VOR 


$10 each 2up $8 each 









































#VA-154 COPYGUARD CORRECTOR 
Enjoy videotapes without flashing and tearing 
| Macrovision methods often make it impossible to enjoy a dear, stable picture 
from prerecorded video cassettes. Picture roll, jitter, snow, : 
tearing and flashing are the annoying side effects cured by 
the Copyguard Corrector. Sophisticated digital cireultry 
inside this compact unit (no larger than two 8nim tapes! ), 
unscrambles any copy-protection scheme and delivers a 
stable, whistle-clean signal. Connects easily between 
two VCR's, or your VCR and a video monitor, with 
| its single video in and video out jacks. Recently, 
copy protection developers have successfully 


a 
ae! Typical Front View 


DATA TRANSFER SWITCH 





3 = ' | sued to keep unscramblers such as the 
DB25 Serial and Parallel #DS+252 3 Females Connectors 910 Copyguard Corrector off the market. We cannot | 
All Metal Case #DS-253 4 Females Connectors $14 predict for how long this unit will be available. 


shielded with gold contacts on all connectors 5 
Gold plated contacts on all rotary switches #DS-254 5 Females Connectors $18 


A : 
3'to ohare Dates #DS-255 6 Females Connectors $30 


other configurations available #D5-256 7 Females Connectors $35 


Automatic Electronic 
Printer Switch 


and suggest you order early to be safe! 


Reg. $69.00 Now $49 each or 2/$90 Special! 


Unauthorized duplication of Copyrighted videotapes is prohibited by Federal Copyright law! 













aS Data Transfer Cables 
we use with Laplink, Brooklyn Bridge, etc. 


FOC-210 DB25 males For parallel use only 
: 6 ft $7 each 


Dubbing Cable 


6 foot triple RCA gold stereo 
audio/video 75 ohm high 
shield coax cable. 














Use one printer 
with two computers 


Coaxial Arcenet Cable 


















































































| Specify Serial or Parallel | {1} #CC-LNK 
Safe for HP Laser jet : B male 
a Eco eedene pl ila 22 AWG Teflon Jacketed 
DB-25 Connectors 1/0 <3 RSTO ea 93 ohm Center Conductor 
“For Dubbing” VCR to VCR Class 2,200 C 
#DS-201 or to video component. nine AERO. 
[B25 females, DB9 females, DB25 males Serre ee 
$25 each #VC-6VG For serial and parallel use #RG-42 
ft 3 | | WOE sé 900 .09¢/1 
4 up 923.50 each $7 set 3 sets $20 | ce" 6 ft $24 set Gye Riores in 
Lightweight Deluxe Piantronics Telphone Headset Colled Power Extension surge Protector P/S 2 Keyboard 
. | Reduce telephone fatigue | 6ft Belden, Great for movable 6 Outlet Power/ Modem Adapter 
Hands-free convenience | CPU's / Monitors / Printers | EMI/RFI protector w/indicator. |. ; 
Work and talk at the same time es, . es | Mint 6 pin Male 
Enjoy the freedom of a headset a TPA] Lif Wie 3 #TM-200 to 5 pin Female 
a , # a OF reverse 
#TE-205 $25 5tor$100 $12 ‘each 
with tone/ pulse dialer #CC-PWXC #CA-200 
S for $120 $2each 20up $1.50 each #CA-201 


#TE-206 § $3 each 







* 


" ROGER’S SPECIALIST Voice 800+366+0579 or 805+251 +3085 
27712 Pinehills Avenue, Santa Clarita, CA 91351 FAX 800*36690S79 or 805*251 2520 


Terms Some quantities are limited. All items subject to prior sale. Minimum order $10 plus shipping. Shipping for all orders is $3.50 UPS surface (no PO Boxes), Customer specified shipping at carrier 
rate +a $5 at fee. Prepaid orders are shipped after the total amount due is received. If your prepaid order dows not Include shipping ($3.50) and sales tax (8.25% CA residents only) your order will 
nat be . Upon receipt, If you are notsatisfied, you may request a KM{A and return the items immediately to us fur credit or exchange. We guarantee your satisfaction-serry, due to the wholesale 
nature of our business we cannot offer cash refunds, lf you have any questions about your order or our products, please call Customer Service at 805 e251 °3085 M-F,9 am to 5 pm, Pacific Time. 
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COMPLETE FCC LIEN SE PREPARATION 


* General Radiotelephone Operator’s License 


* Radar Endorsement 











* Second Class Radiotelegraph 
* All Amateur Radio Licenses 


* MORE MONEY? We offer Home Study Courses for 
* 4 BETTER POSITION? ALL TYPES of FCC Licenses. 
* EXCITING CAREER Formats include: 
eo sad PUBLICATIONS Tee 
: * AUDIO CASSETTE COURSES 
AN FCC LICENSE —— * VIDEO CASSETTE COURSES 
MAY BE YOUR ANSWER _ ‘he FCC License Specialists * REGIONAL SEMINARS 
GENERAL RADIOTELEPHONE 
OPERATOR LICENSE 
Your Job Copan "Ticket" 





For years, the Commercial FCC license has been highly sought- 
after by many technicians and required by numerous employers. 
The General Radiotelephone Operator License has come to be 
known as the most HIGHLY RESPECTED "ticket" in the field 
of electronics. For many, it has been the KEY tojob advancement 
and higher pay. Many companies offer immediate pay raises by 
simply passing the license exam. Other companics require the 
license for employment. When an employer sees the FCC license 
on a resume, he understands that the job applicant has a firm 
grasp of radio communications...a firm foundation that can be 
built upon to meet the demands of any job situation. 





SECOND CLASS 
RADIOTELEGRAPH LICENSE 





BECOME A SHIP RADIO OFFICER: At present, there is a 
tremendous shortage of ship radio officers. This means lots ofjob 
and advancement possibilities. After a six-month training period, 
you may earn $45,000 to $55,000 for an eight-month year. If you 
are reallysharp in electronics, youcan take atest that qualifies you 
to become a RADIO ELECTRONICS OFFICER. If you need a 
review, some radio unions offer a short training program that can 
help you to pass that test. Radio Electronics Officers can earn as 
much as $60,000 to $70,000 for a six-month year, Does this sound 
good? All you need to get started, is the SECOND CLASS 
RADIOTELEGRAPH LICENSE. To assist you in reaching 
that goal, we have produced, “The Radiotelegraph Package". 





WHAT OUR SATISFIED CUSTOMERS 
__ARE SAYING 





“Your STUDY QUESTIONS WERE NOTHING SHORT OF 
OUTSTANDING...Thank you for writing such a complete course.” - E_J., 
Lemon Grove, CA 


“I was so well prepared that [ACTUALLY ENJOYED TAKING THE TESTS, 
while others I sawaround me were clearly floundering.”-M.A.E., Waldorf, MD 


"The day I took the test, EVERYONE WHO PASSED HAD YOUR MATE- 
RIALS." - J.D., Puerto Rico 
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WPT Publications 
7OIS NE 6lst Ave. 
Vancouver, WA 98661 

(800) 800-7588 or (206) 750-9933 
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CRESTWOOD PRODUCTS | | UNITED STATES PATENT NO. 5,055,960 


40994 GIBBEL RD. 
ORIGINATOR, MANUFACTURER ER & I DISTRIBUTOR 


VU-THRU VER DIAGNOSTIC TOOL 


1-800-544-8583 A PRECISION MOLDED, HIGH IMPACT, CLEAR PLASTIC TOOL THAT REPLACES 
Fax 1-714-766-2779 CAMOORDER WILL FU WILL FUNCTION IN Al ALL MODES AND THE MECTANISM WILL BE 
USA & CANADA ORDER TOLL FREE OPEN FOR INSPECTION, MEASUREMENT & ADJUSTMENT 


VHS - SVHS - VCR's & CAMCORDERS 


DETAILS FIVE 
WAYS TO USE 

| THESE TOOLS 
PLUS OTHER 
HELPFUL HINTS 


NOW A VU-THRU TOOL FOR m7 xX. | cop ads3.50 
ANY VCR OR CAMCORDER ee $= CA. orders add 7% 


sales tax 


ACCORD ELECTRONIC SYSTEMS 1001 NW 62nd Street, Suite 306-F 
Toll Free: 800-998-2242 Fax: (305)772-2568 CALL FOR OUR FREE CATALOG 
—amm orSmm | 4 SOLDER ROLL | ELECTROLYTIC CAPS | TANTALUM CAPS 


Diffused LEDs ae SN60/40 .031DIA 10¢ , 
$7. 30 @a | 1F/25v....... $0,06 —r_») : oa 
ee ssebderses a eee aa caiane 
1uF/35V  2.2uF/35V 
Ueekae ss sehddbeeeraeneenees a h sesesne Wt CERAMIC DISC CAPS 
1N4001 (1A/100V)........... 
1N4004 (1A/400V).... . 
1N4007 (VAVTKY) socsscesse i | 
50pes min per item 20pF/S0V 100pF/S0V 
sesto1 /GAROON | MO1458 ecco... $0.25 . 27pF/SO0V 1000pF/S0V 
(id seennessebtt L MC1485... . §0.25 : yo A 62pF/S0V 10KpF/S0V 
1N5408 (3A/1KV)_.........$0.12 | mc14a9__._ $0.25 : . y 


SA10 CNN) ; 40018 .......$0.20 LM3S8......$0. | UTTON 
3 | 4011B.......... $0.25 "$0.30 | a MINI - N.O. 
, ite 4013B on. $0.25 LMS esate ose, 


ssesoress SOLOS 
+ 1 
GERMANIUM DIODES 1/4* panel hole — 00+ 


10 pesminperitem . ) 
MONO CAP CRYSTALS | 10 pes min per item oS DIP BRIDGE | 
SOV/1A | 
CABLE TIES 


rt $0.30ea / 5pes | 
——S $0.25ea / 50+ 


speamin | 4 ass 4 wuewe $2.00 | IN47XX 1Watt ZENER 
Menten eres 000ME Wea BP essseevee $4.00 1 MATERA TONE 
eikiigel vente) ae eack seh mya s0.600a /Spcs min| $0. ea 100 pes each OC each / 20 pcs min 
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‘BRIGHTER THAN DIODE POINTERS 
"REALISTICALLY PRICED 


Retail price $140.00 
OUR PRICE........$85.00 


| ITEM IEN3 LASER POINTER 
. are Se Gen Doren meee IN 
-——2) Cell batteries Shr ene high 
| speed or low pulse a light 
ns weit pasichowsng, 45x 15.75 
7) includes an attractive 
: sass: Louneet pod hate priser we eee oft 


I) OUR PRICE OMLY........$110.00 © 
|| ITEM IGN3 LASER POINTER 





a BRIGHTEST 


fa wd carn 
OUR PRICE OMLY......$140. 10 


ITEM F30U2 
X LASER DRIVE power supply BARCODE SCANNER 


1x AC motor with pe aluminized mirror. 
1x12 VOC ——- 
2x Infra-red LED's 


2x Infra-red 5 detectors 


x7. 
To i ee, ae & green 
x eee 
5x sma (Keates pode aluminized mirrors $1000.00 VALUE 
Gx 1° by & front-surfiee aluminized mirrors 
1x ne a -Y adjustable front-surtace OUR PRICE....... $95.00 
a = 


1x 110/230 VAC to DC adjustable power supply eoendl ; 


1z 1-3 mW Ha-Ha laser tubo 
1x LASER 


ALL LASER PARTS ARE SOLD AS COMPONENTS ONLY WHEN ASSEMBLED THIS LASER 
a a tesa ad ted rant ter eta recs aay Dain GF THE CENTER FOR DEVICES AND 
OLOGICAL HEALTH OF THE FOOD AND DAUG ADMINISTRATION 


es 
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He Ne LASER TUBE 
FPoreces FOG SE B22 A-imW, ext A? 
onth warranty. 


OUR PRICE........ $79.00 


ITEM R550 He-Ne LASER TUBE 
eee red dot up to 1/4 mile, 3 - 4mW, 13.8* x 1.45" 
onth warranty. 


ook PRICE........$40.00 
BRAND NEW 





BEA 
. 
| <— 

preferred i otra atdlaed anal 
supplies. Designed to operate .5 to SmW laser tubes and heads. 
T dimensions: 4° x 1/2" x 1°. Manufactured by Laser Drive. 
ITEM 22DNS2 FOR .SmW TO imW LASERS. (24°.44 24 ee? $40.00 
ITEM 24DNS2 FOR 4mW TO mW LASERS.. G22 Li et ee) $60.00 





BRAND NEW He-Ne 
POWER SUPPLY 


D) 4 4/4°x31/4"x4 1/4" "Potted" supply with “Alden* HV connector. 


In our opinion, the best He-Ne laser power s cu 
manufactured. :Thoee are dlneet front the newatt arent a 
power 99% of all He-Ne lasers up to SmW plus 50% of He-Ne’s up 
to 17mW. 12 Month warranty. 

CORH Time delay = 1) 3-5 seconds 


inp Votage (OST-A00KE) = 129 Vac +10% re Promcton « opts —— 


Cut Crt «Ur ast, 4.97 mA 
Current Fipple = +1% rms Max NR 


sera Vanes = Oe C600 OUR PRICE........$95.00 


ITEM 660NS2 
INFRARED VIEWER 
List price $400.00+ 


OUR PRICE........ $250. 00 
We now have infrared imaging 


her screen. 

ulre the vo dividin ‘ocusing of 

he ed 25 vA(H ie 
5 actin of the hort PO a Worn bared 


ITEM 688 

HIGH VOLTAGE 
POWER SUPPLY 

OUR PRICE........$80.00 


an voltage power supo ‘supply for infrared imaging tubes, new 15000 
C output, 


int 1-800-356-7714 
mea ioiee st ca 
CORONA, CA 91720 

(714) 278-0563 
FAX (714) 278-4887 


WE ACCEPT: VISA, MASTERCARD, C.O0.D. AND PURCHASE ORDERS 
CALL OR FAX FOR OUR CURRENT CATALOG! 
WANTED: WE BUY EXCESS LASERS, OPTICS AND RELATED PRODUCTS 


_ We are constantly 


our product fine to Include more NEW products and are 


for new sources of laser, and 


nstantly expanding always looking optics and associated 
-Madware il you are a manulactrerof ary Such equpmert, we are ecremely intersted in marketing your paricular Ine of products trough MWK 
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SL ree by ! 
ie, nati and 4 preventive devices 


eee rie of Radionics Pathe 
| lace vem While drugs Hund 
electricity costs pennias! $29. 





Bye 
KAT a 


| CONSUMERTRONICS 











Some electronic and o 
| 2011 Crescont Dr, P.O. Drawer 537 | vicas are now licensed by pena: vere 
Alamogordo, NM 695970 Plana for three major eee pes that YOU can 


Add $4 S/H (USA, Canada). All toms In stock, COD | buad and use yourself! Save $ | Plus de- 
{UPS cash only), VISA, MCard OK. New Cata- talis on many other devicos. $19. 


la $2 usinoss 
1871. As seen on iV, John Willieme = eaten au SliaMhlep eat aia! 
Computer Se 


Lockheed Senior Engineer, MSU j- | Tutor end or rhut ELECTRON AG: 
ence Professor. Sold for edu: 


*All software supports all IBM-PC com- 
patible systems (8086 - 80486). 


Volco Ling & Manual Fax: BAM-SPM Mon- 





creults, freqa., waveform 
ties. Comprohanshve, “MIND BOSS LING! Faso 


HIGH VOLTAGE DEVICES 


HV devices plane: Stun Gun, Taser, Prod, | 








Sal, MST. Auto Fax: All other tlmos., Gane, ries or, Blaster, Zap aati Audlo/AF/ 
adar f, ' ; 
505) 434-0234 Vande Grant ‘Gens Fone Char er, Gol- 


FAX: (505)-434-0234 (ordora only) |@e! Counter, Ozone Gon, Fiah Stunner, 


lant Stim., Kirllan, morel Shocking! $29. 
Meares eee PN el SECRET & SUAVIVAL RADIO 
Van Eck Sysiem, Volce Disguiser, Shriek 


Optimum survival and secur 












Module, Hearing Assistor, EM Counter- | methods, req. allocations wolce/dala scram- 
measure, TENS, 6th. Sense Communica- biing’encoding. Includes emall receiversAranamal- § 
lor, Dumper Boepar, Radar Emitter, Sub-|ters, telemetry, anianna optimizations, remote § | 
liminel Mixer, Hieronymus Machine, Nour- | mondoring & control, security, surveillance, and ul- 

trasonic, fiberoptic & Infrared commo, 70+ circull } 
plans, tablas. $29. 






ophone - much more! Detalis in our Catalog. 
HARD DRIVE MANUAL 


Seems all hard drive and controller implementations VOICE DISGUISER 
fomphasia on PCs), How to select, interface, rt Plans for neal devices to change voice pitches. El- 
ize, sol Up, Use, malnialn, troubleshoot and repair | fective agalnat anoopa ae velce analysers, for 














them. How to protect them from misiakes, Sree women, children & elderly ving along, for antl-intru- 
lage, prying oe end sticky fingers. How to recover 
damaged and lost Mes. How to prevent crashes to 
begin sb ee tea so reviews, Loaded with 


sion systems, for gaga. Voice sounds naturel, $10. 
HUTA TECHNOLOGY 





nevi o hes error mics of § 
10%-20%1 Every known error mode - method & ma- | | 
terial used to minimize reader reflections - tacic & 


repay, PPY | etral to fight unjust radar tickets (that cost you 
eet wick epee ‘alegre of i ek cancellal methods - 
| 5.25°/0*, PC/XT/AT/386/486, A v Appin Com-| ero oan rls = ful Yona $29. 





|modore, Tandy, Atari, Tl, HP, DEC, otc sys- | 
toms, All floppies need regular upk Gop. $29. 







DISK DRIVE TUTORIAL As reported on CBS “60 MINUTES": How cer- 
tain electrical loads (simply plugs into an 


Thoory end practical facts on floppy drives, disks, | outlet) can slow down - even stop - walt- 
Oe a te ee protection, Systeme do- ‘hour meters - while using full iondal Loads 
scribed above, Invaluable advice and tips on how 10 | may be connected to any outlets in system. Also 


bost select, Interface & use drives and disks. $19. | describes molar creep, overload droop, etc. $19. 
COMPUTER PHREAKING | THE 1G. MANUAL 


|THOJAN HORSES, VIRUSES, WORMS, etc. ways (applied to the meter taal) | 


Extern Sao 
and courtermess ures, Includes disk with 360K of | 
hacker text files and utlldies, and tee Pe | lo slow can : sien waithour meters white drew- 


us oo otection system (Ed. Cholce ; 
eeouaie) ie ens of computer crime end abus KW-HA METERS 
How watthour meters work, caliar 

























i Seen mae Coe ties are | 
porare BES advice, pasewor 
- much more! Manuals + Disks" $30. 


Wrath nae aa iad cme 


| Eavesdroppi en VDT and TV video s a ang 
| an ordinary | ocwmen! Mm eicur ty F ‘Lintiry = 

erature. Range up to 1KM. Plans include both the | How gaa and water metora ben be reversed ven 
CONSUMERATRONICS and the original TOP | commonly avaliable household equipment. $19 


SECRET VAN ECK designal $29. VORTEX GENERATOR 
CRYPTANALYSIS TECHNIQUES | frre ern eergrrryrnncs 
Uses 
oul ent hae “EAS sores) nye, cnet | eer. Gumarens scececaty eal Pia. $14 
ommended inthe prestigious, COMP eed) AUTOMATIC TELLER MACHINES 
SECURITY. Manual « Disk* $29. 


Srarchiiicaiel ma chen] 


Unique ayatem that hi discours aes costly soft- 
ware piracy while not Watering wa with logit archwvai | TEMPEST, tapping, Fen wet Inside job, super- 
coples, No known way to defeal, No special aquip- | ©90!. vibration, ae igh voltage, Van Eck - oth- 
mant required. Simple and automatic ‘to Inst vatat tc ers. Case historles, law, countenmossure®: dotallad 
fe Seed scr, ca nt | ects pea as ear 
copy-prevention rem Manual + Disk $50." ATM crime spree sill $39. 


ease eee 


Cardholders, merchants and banks sufler $ Billions 
feud. Oe- 


BiToY modes 


weir, 
(many), ANS! Standards, otf. Demand and Poly- 
phase Mataora, menial results to slow and 
stop meters by others. $19. 




















LIBERATE GAS & WATER 
















device. 





defeats exposed! 100+ methods detailed, In- | 
clude: Physical, Reg. E. cipher, PIN compromise, 





je 








olce | f 
and the spo hacked. Inchudas 
ASPEN, PMESSA E ENTER, BIX, Ez, |? losses annually because of credit card f 


means of credd card fraud and 


SYDNEY, PHOH 
E MAIL, AUDIX, etc. Abso- scams. Protect yoursolll $29. 


J ‘oly required for all users and sysops! $29 
. EMise anda PHONE MANUAL CONS & SCAMS 
Cons é scams Rages Americans 53 5100 Billion per 


af phones ar d and re- 
peters sist How CRA erent Oe a yoor! Tha most comprehensive survival manual on 
attac &, 








tions. Protect yourselfl $29. 
SURVIVAL GUNS & AMMO 


The Ultimate Flroarms Survival Manual! 
| Describes optimum we & ammo, conversions, al- 
loncera, exploghve devices, Improviced weapons, 


ung spocitic info. on 30 popular models), 

i coennnaes resiormiions ‘includes U Fy 1V 
d), freq. & channel allocations, roaming, 

tracking, ECPA - more! $39. 


PHONE COLOR BOXES 





















As designed by Phone Phreaks! 15 phone color | End Times scenarios, retreats, etc. 
| boxes described. Dozens of cleus, simulator pro- | : 
Fistor Plus call forwarding, conferenc phreak | 


CE Le ie este eee plans - 






ROCKET'S Va GLARE 


Ow lo ceaign sobd-propeilant amatour 
end eurvhval rockets, _ slg on the formulation, 
manulacture and installation of propellants, motors, 
igniters, etc. Includes list of commonly avaliable 
materials, and the pores. of launch pads and tost 


beds and their electronica. $29. 
mix of local and long distanca numbe order, : 
| over any length of time, whether busy or anevered SPECIAL PROJECTS 
§ (your choice) and fog the times, commands and re- | We design, build, repair, modify, maintain and-or § 
§ sults lo ae pee and-or disk. Quick-dial di- | consult on any device, system, process, project 
or of up to 600 numbers. BUSY redial ns. | (electrical, electronic, computerized, mecnerical 
Direct modem command 4 control All Result optical, automotive), invention Beare 
I minal pregrem upon CONNECT. Ext fo m eb foe (doe Pat cba you). We tha elise $25 
upon ma of ae a nol io Vio then iu 
B (or . Manvel + Disk* $209. cost & time eat 7 : 
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ROBOFONE AUTODIALER 


Powerful, versatile, monu-driven “Wirgamon” 
autodialer late you dial any numbor (up te 10K) oF 
iii 
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iS 
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radio equipment, fj 


ATM crimes, abuses, vulnerabilities and | 


card Couderislieg: magnetic stripe, false front, | 





ee countermeasures, Comorehen- | Con? & scams of all kinds - from the classic to the J 
sive deacriptions on modifying NAMa & ESNe a (ie high-tech. Details on hundreds and thelr many varia- fj 





THE PHANTOW®, CATV AMPLIFIERS. 
SAVE $$$s, EXTRA TVs, CABLE FEEs. 
UNDETECTABLE: DISTRIBUTION & ISOLATION 


PROPERLY CONNECTS & MATCHES 1,272.3 OF 4 TVS-VCAS TO ONE CATV 75 OHM 
SIGNAL SOURCE.ENGINEEFRED TO AMPLIFY ELIMINATE MISMATCHING (LOADING DOWN 
& DEGRADATION OF CATV SIGNAL SOURCE).UNIT ACTS,REFLECTS LIKE ONLY 1 TV 
“VCH IS CONNECTED TO PAY TV CABLE LINE.INCLUDES 3 EA. TERMINATING RESIS- 
TOAS ¢ SFT. COA CABLE W/F COMNECTORS.OFERATION 120VAC S0Hr....$15.95 
45 FOOT AGSS/U COAN CABLE, WITH 6 EACH. TWIST OM F COMNECTORS....35,.95 


“COLOR TV,VCR-FM ANTENNA. $79 95 


SUB-COMPACT SIZE ! 
* HIGH DEFINITION VIEWING 
* VHF-UHF,75 OHMS ; 
* ADJUSTAGLE REAR ELEMENT,WIDTH 25-78",H-15"B00M L-45° 
[deal antenna, for confined areas,such as attics, patios,apartments, 
lofts.etc.{Meet your landlords restrictions. Tithe CC&R’s atc. j)Range 
90-110 miles,(Varies with installation & height). Adjustable offset 
Boom axis compensator & highfront to back ratio,freduces VHF-UHF 
ghosts.18 element UHF corner reflector & 5 element VHF-FM Yagi. 












Or.c.CHAN'S Mode! 27023AA ANTENNA... tieidicthicieivie oie 
35ft.AG-59 Cable with Fabricated lugs & F ‘Connector... 93.95 
POWER-RITES ~~ VIDEO GAES-CAMCORORRS CD PAYERS ETC! 

SLATED Pe at 





fe 





© REGULATES- CONVERTS, (WITHIN +.01%)VEHICLE'S 
VARIABLE 12-14.85VDC(BATTERY-ALTERNATOR 
VOLTAGES) TO SELECTABLE,REGULATED OUTPUT 
VOLTAGES OF 3.0/4.5/4.8/7.2/9/9.6VDC.REG- 
ULATION FL/NL =1.5%,MAX.LOAD 1,500Ma.(1.5 
Ms erent roman St AMP). POWER ADAPTER, ISOLATES, ELIMINATES, 
ALTERNATOR NOISE, VOLTAGE VARIATIONS,ACCESSORY POWER SPIKES, 
FROM THE OUTPUT. MODEL A,INCLUDES, VIDEO GAME,BI-POLARITY PRO- 
TECTIVE ACCESSORY, WITH BUILT IN AUTOMATIC TV/GAME SWITCH. 
UGHTER PLUG-JACKS,PROVIDE 12.5V POWER FOR THE POWERITE AD- 
APTER & 2 ACCESSORY POWER PLUGS.CONTROLS: ON-OFF, VOLTAGE 
& POLARITY SELECT SWITCHES, POWER ON INDICATOR. 
POWER-RITE MD. A, WITH V/G PROTECTIVE ACCESSORY A1 ..$29.95 
POWER-RITE MD.B,WITH/OQUT V/G PROTECTIVE ACCESSORY....$23.95 
POWER-RITE® DEALERS WANTED, EXPORT INQUIRIES INVITED. 








HANDHELD, CELULAR TELEPHONE AUTOMOBILE POWER ADAPTERS. 
DONT MISS, IMPORTANT,CALLULAR TELEPHONE CALLS, 924. 90a_ JS o2 
aes een DEAD, PORTABLE BATTERY PACK. . 


Adapter. allows portaDle cellular, to be 
used, for extensive automodile operation, 
==" conserving the Portable battery pack, for 
e010 wSTOROLA actual ON FOOT, MOBILE OPERATION. 





#125 AUDIOVOX MUM-§500 BLACK.GRAY, #020 MOTOROLA MICROTAC.BLACK,LIGHT 
CENTEL.USE MOTOAOLA MODELA'S ‘ GAAY | OARK GRAY, 
#090 CIAMONTEL 99x DK.GAAY O35 NEC 9A.9000,9100 LT.GRAY.BLACK 
105 FUJUITSU s8oP BLACK #045 WEC P200,300 GRAY 2t ACK 
#110 GETJAGI BLACK.BAM. #055 OKI 700,71-0.750 CH.GAAY, BLACK 
POTS MITSUBISH 900 BLACK #055 OKI 900 CH .GFAY Black 
F030 MITSUBISHI 3000 B68LACK O35 PANASONIC HP-800 BLACK 
€005 MOTOROLA,8000.9500.9800 GLX. #100 PANASONIC 3§00,34510 BLACK 
LIGHT GHAY & OAAK GAAY #i20 UNICEN CPSo00 BLACK 


POWER-AITE'S REGULATED. ZINA SUAGE PROTECTEO.POWEA ADAPTERS. COMPLETELY 
REPLACE, PORTABLE CELLULAR TELEPHONE'’S BATTERY PACK AND HOUSING, ADAPTER 
OBTAINS 4 REGULATES CELLULAR TELEPHONES OPERATING VOLTAGE FROM VEHICLES 
POWER SYSTEM, & FOOT, POWER CORD, PLUGS INTO VEHICLE’S CIGARETTE LIGHTER 
POWER JACK, ORDERING: LIST ADAPTER-POARTAGLE'S, MODEL NUMGERS & BATTERY 
HOUSING, COLOR DESIRED. ANY OF ABOVE LISTED MODEL ADAPTERS,.......... $24.35 
NOTE #135 MOTOROLA MICAOTEC PT-950 BLACK .........:.. er 


POWER-RITE AUTOMOGILE, NOISE AILTER-SURGE SUPPRESSOR 315.9 5a8. 


Cay PLUG/IN ! : L/C CIRCUITRY, ELIMINATES IN LINE INTERFERENCES, 
CAUSED BY ALTERNATOR. SPARK PLUGS, IGNITION, FAN MOTOAS, 
RASEMI & SUAGE SUPPRESSOR CIACUITAY PROTECTS. CONNECTED 
EQUIPMENT FROM BEING DAMAGED BY LINE SPIKES.TARANSIENTS & 
SURGES.ETC..EASY TO INSTALL. FILTER-SUPPRESSOR,PLUGS INTO CIGARETTE 
LIGHTER JACK.UNIT TO BE POWERED,PLUGS INTO FILTER-SUPPRESORS CIGAR- 
ETTE LIGHTERS OUTPUT JACK,.12.5V0C, 10AMP. PLUG IN.PIVFS-104.515.95 
HARD WIRE,EPOXY HOUSING. B"LEADS IN & Our. 10 AMP, HWVFS-104. $12.95 


MONEY MAKER'S. VCR MANUAL! 


HOW TO KEEP YOUR VCR ALIVE! $24.950a. 
W/S&H_ USA 










CS? 
rE too (THE NITTY GRI : UCR RE; 
mo eet res: Bible of VCR Mechanical & Electro-mechanical THEORY 

~ “REPAIRS-DATA,404 PAGES,over 710 Illustrations. VIZ: 
Special section. illustrates & describes,over 60 mech- 
|} anusms.of 45 Manufactures. SAVE ON,SEAVICE MANUAL 
| COSTS!.A must,nitty gritty manual,for the DO-IT YOUR 
@® -SELFERS & PROFESSIONAL TECHNICIANS. Book, Second 
| Edition, PRICE INCLUDES,5 & H UPS:USA$24.95, PUER- 
TO AICO,HAWAIIALASKAS33,CANADA A/M U5$26.00 


a 
LESS BUSTER’S ELECTRONICS® *Send Money order or Check. 





2039 CIVIC CENTER ORIVE, STE. #176 "Minimum order $8.00. 
" NOATH LAS VEGAS,NEVADA 69030 ‘Shipping & Handling $3.50.UPS 
TEL? 1-702-642-0325 continental 44 States,others extra. 


Orders processec immeciately,Nolification sent in case of unforeseable delay. 
LESS BUSTERS ELECTRONIC'’S®, POWER-RITE®. 1992 LEG. CATALOG FREE. 
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Pocket PC Ref 
An incredible shirt pocket size reference 
book on IBM@ PC's and compatibles. If 
you're a PC service man, hacker, hobbiest, 
or general user, BUY THIS BOOK !!! It 
contains a wealth of hard to find information 
that took 1000's of hours to collect. 320 pp. 
By Thomas J. Glover and Millie M. Young. 
3.2" x 5.4" x 0.4" 


® MS-DOS® 5.0 Reference 


Phone Book 
with over main and 


























480 pages of tables, maps, formulas, constants & conversions 
and it fits in your shirt pocket! ( 3.2" x 5.4" x 0.6", 480 pp.) 
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LATEST INTELLIGENCE | Mmmm Electronics Pocket Handbook 


| Now, for the first time, the meanings of more than 35,000 terms,| [iitiyss. am by Daniel L. Metzger > i 
phrases, abbreviations, and acronyms used in the International : A remarkable collection of definitions, formulas, 
intelligence, law enforcement, military, and aeronautics commu- | charts, Slandards, symbols, codes, and conversions. 
nities have been compiled into one convenient, well-indexed vol- 263 pp., 3.3" x 5.8" x 0.5". 
ume. lf you have a scanner or shortwave receiver, LATEST, $14.95 , = | 
INTELLIGENCE, by James E. Tunnel will unlock a world off [iaamn NEW = eee 
listening possibilities! . — |= ie 
Upgrading & Repairing PC’s [PAAAOs 

by Scott Mueller, et. al. 
A comprehensive guide to PC's, PS2's, | 
and compatibles, 850 pp., 7* x 9" | 

$34.95 


Vest Pocket Guide to the National 
Electric Code, 1990 Ed. (current) 
by Marvin J. Fischer 


A convenient reference guide for all people who use 
the National Electric Code. 277 pp., 3.3" x 5.8" x 0.6". 


$0 to $15.00 
$15.01 to $30.00 


.00 . | 
Canada orders add $1 to above S&H | | All payments must be in U.S. funds. 


Nalvie=!) =, see. 3 Eee Company: : = 

Address: : ri 

Ciy/State/Zip. eee eee Phone fe elk ons i tr SWIM Sues. 

Payment (circle one): Check Money Order Visa MasterCard Discover Prices subject to change without notice. 
wees 





Card Se OEE EE Sata pee 








| "(603) 979-6054. _—_‘Toll Free lorden Line e (800) 873-7157 
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LASERS 


Laser Pen 


This laser pointer inc tes a 5 mulliwatt cay eae bees 
diode with 8 glass anti-reflective coated lems. 

gives its user the highest output power allowed by the FDA. 
No one will need to squint to see the spot from this pointer! 


* Solid State Reliability 

*Bnght (4.5mW) 

* Uses 2 AAA batt. (incl.) 

* | Year Limited Warranty 

* Safe- Complies with all 
FDA laser safety 


5mW Visible Laser Diode Module 


Thanks to technological breakthroughs in laser miniaturization and | 
the increasing demand for such components, we now have the most 
economical, quality, laser diode system ever. 


Wide Range of Applications 
* Pointer / Gun Sights 
ight Shows 





| Holography Kit (requires laser) 


1 mW He-Ne tube (9.5" x 1.25" diam.) . 
ogc Supoly for above tube (req. 9 vie) 


| 20-35 mW He-Ne, TEMoo, 


FREE CATALOG 


Midwest Laser Products 


P.O. Box 2187 Bridgeview, IL 60455 (708}460-9595 
Fax # (708) 430-9280 Poll our fax for 10 page catalog. 


All products come with a 10 day satisfaction ce and 90 day 
warranty against defects. Please include $7.00 for shipping and 
handling. IL Res. include 7% poles tax: COD. orders add $3.00 











Schematic 
Entry Software 
for the IBM PC 
& Compatibles 


‘m2 QQ 


=| COMPLETE PACKAGE 
* Easy-to-use schematic entry program for circuit 
diagrams 


||% Visable on-screen and pull down menus 


* Supports popular graphic standards, mice and printers 


_* Powerful editing and drawing commands 


* Extensive digital, analog and discrete part libraries 
* In-depth, readable instruction manual 
* Over 100 screens of on-line help information 
* Software includes part building and netlisting 
* Add P.C. board layout software and routing software for 
only 99% each 
Write or call for FREE demo disks\\, Y 


iM ENTAL AUTO MATION. inc. 
TNE 


ORDERS/INFORMATION: 
| Send check or money orders to: 
Mental Automation, Inc, 
6415 - 136th Place 5.E. 
Bellevue, WA 98006 
eas 


_ Visa & MasterCard orders accepted! pets a 


Or Call 


(206) 641-2141 


NOW 
YOU CAN “SEE” 
INVISIBLE FIELDS 
AND AVOID THEM 


Most homes and offices 

have hot spots with strong 

artificial electro-magnetic 

fields, where chronic 

exposure may cause 

mental or physical problems. Even the EPA names these 
fields as suspected carcinogens. You can reduce your 
risk by avoiding these high-field areas. 


The TriField™ meter detects far more of these fields than any other _ 


electromagnetic pollution meter. It's the my, one thal independenty | 
reads AC electric fields, AC magneticfields, andradio/microwaves.litalso | 
reads field strengths in all directions simultaneously. Every other meter | 
that sells for under $100 reads only magnetic and only in one direction — 
they can entirely miss a magnetic field unless pointed correctly and are | 
blind to radio/microwaves and electric fields, botholwhich cause biological | 
effects. 


The TriFieid™ meter reads all three types of fields numerically and with 
a SAFE/BORDERLINE/HIGH SCALE, weighted proportional to effecton 
the body. Thresholds are based on epidemiological and laboratory 
studies. (While no absolute hazard thresholds have been established, 
reduction of relative exposure is prudent.) 

The TriField™ meter comes ready-to-use with battery, instructions, and 
one-year limited warranty. The cost is $144 postpaid. 


AlphaLab / 1272 E. Alameda Avenue / SLC, UT 64102 
For literature and information, call (503) 621-9701 





PC BASED OSCILLOSCOPES OUTPERFORM 
STAND-ALONES IN COST AND FEATURES 


SPECIAL FEATURES: 
- Up to 40 Megasamples/sec one-shot digitizing rate. 
- 8K Words/Channel standard (32K optional). 
- Plotto any Epson or HP LaserJet compatible printer. 


- Macro Language for Automated Testing. 
aoe Oscilloscope boards - Store and Retrieve WaveForms from Disk. 
wh on ee - Built-in Functions include Ave,Freq,T,,1;,PW,Env,FFT 
wade ha diiaiinaneh pads Each - Professional Scope Software works with virtually all 
erua abate) aatae best CGA, EGA, VGA, or Hercules compatible monitors. 


| at prices that will make the competition 


ay. VERTI ‘AL ENT SGER mM 
These boards have complete VERTICAL HORIZONTAL GUSUITiias TRIGGER CURSORS STORE PRINT SETUP 


independent vertical channels, ea z Voltnetor ida Drapes Fourier Macros Diag Other 
with their own 25 or 40 mple fcr 

/sec 8-Bit A/D converter, 8K/32K static 

ram, and 10 vertcal gain settings (in 


1,2,5 steps) standard. This gives you | 

| the same high performance whether 
| | you are using one channel by itself or 
| | multiple channels simultaneously - not 
| | @ common feature amoung other add- 

| ons. Also, in addiion to 27 timebase 
| | settings (in 1,2,5 steps), there is a user 
| programmable mode for sweeps as 


| | slowas 7? 


Post and Pre-Tnggering 

| | available for time rec 

| | waveforms as well as one-shot 
| waveforms due to the board's ability to 
use random interleaved sampling 


| designed with the latest in Surface 
Mount Technology, providing more 
| performance and features than any 
other board its size on the market 
today. 





COMPARISON CHART OF CHASE SCIENTIFIC PC-OSCILLOSCOPES 


MODEL # CS100-40° CS60-25 CS$40-25 CS20-25 


PRICE (probes not incl.) $795 $695 $595 $495 


BANDWIDTH 
Repetative (-3dB) 100 MHz 60 MHz 40MHz 20 MHz 
Single-Shot (Sample Rate/4) | 6.2 MHz 6.2 MHz 6.2 MHz 
| MAXIMUM DIGITIZING RATE 
(Two-Channe! Simultancous) f 25 Ms/sec 25Mis/sec 25 Ms/sec 
| NUMBER OF CHANNELS —$$_—_--_____————_ 2 (+ | extemal trigger/enablie) 
TIME BASE RANGE ** i Sns-2 sec/div S0ns-2 sec/div 
MAXIMUM TIME RESOLUTION S50 pe 400 ps 400 ps los 
| VERTICAL RESOLUTION nn nnnnnnnnnn $f 0.4% (8-Bit AD) 
| | MEMORY (Standard)*** . x words 
eee a meine . | V/di iv 1 
** = Screen display can zoom up to 10X 
*** = 32K option available 


FOR INFORMATION PACKAGE CALL 1-800-866-7899, FAX c (408) 479-8572 
OR WRITE TO CHASE SCIENTIFIC, 7960-B SOQUEL DRIVE, SUITE 191, APTOS, CA 95003 
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aan Ol $30 an hour | 
‘S| es ANG More! 


|Learn at a in spare a 


No previous experience needed! | 


No costly school. No commuting to class. 
The Original Home-Study course prepares 
you for the “FCC Commercial Radio- 
telephone License.” This valuablelicenseis 
your professional “ticket” to thousands of 
exciting jobs in Communications, Radio- 
TV, Microwave, Maritime, Radar, Avionics 
and more...even start your own business! 
You don't need a college degree to qualify, 
but you do need an FCC License. 

No Need to Quit Your Job or Go To School 
This proven course is easy, fast and low 
cost! GUARANTEED PASS—You get your 
FCC License or money refunded. Send for 
FREE facts now. MAIL COUPON TODAY! 


pa npr dl Saeco aaah ro edge rea an leg ee ei 
1 COMMAND PRODUCTIONS =: 
! FCC LICENSE TRAINING, Dept. 210 1 
1 PO. Box 2824, San Francisco, CA 94126 
Please rush FREE details immediately! i 
I NAME : 
I ADDRESS ; 
I city STATE ip aoe 
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_ LEARN THE SECRETS OF HOW TO FIX 
ELECTRONIC EQUIPMENT FASTER ON OUR 
REPAIR TECHNIQUES ON VIDEOTAPE 


YOUR SATISFACTION GUARANTEED 


Lear our techniques and make more money repairing electronic 
equipment. These tapes are packed with much practical information 


|| that will save enough of your valuable time to quickly pay for the tapes. 


Learn from an expert what fails, why it fails, how to finditfaster, and | 


| how to fix it faster. 


Much of this information is available nowhere else. 
These tapes start at the beginning for beginners, but cover each 


techniques and skills. 
The material in these video tapes ts the same material that we have 


| presentedin classes that have been taught for the local college, busi- 


| nesses, and industrial maintenance departments. You will find very 


| little of the information presented on most of these tapes intextbooks 
| orin any courses that you have taken elsewhere. Most of the material 






SELMER, TN 38375 


is original. We show what fails, all of the ways that the various com- 
ponents fail, how to recognize the failures, and how to test and locate 
the failures, We also show how to repair and make improvements 


) | where appropriate to give a reliable repair. 


Send payment with order and we will pay shipping. Order any five 
tapes or more and get 5% discount, order any 10 or more tapes and 


| get a 10% discount, order any 15 tapes or more and get a 15% dis- 


count. ORDER NOW! 


How to read schematics and use them for troubleshooting, Part |. 
Covers monitors, how to find monitor problems with wiring 
diagrams, gives symptoms, where to look, covers both raster 
scan and X-¥ monitors (56 MIN.) ......ccccreeeeewenveceessceneees POROo 
How to troubleshoot digital integrated circuits — includes micro- 
processors, what goes wrong and how to find It, how to use the 
best literature on IC's and where to get it (1 hr. 45 min.)........ $39.95 
How to select and hire the best electronic technician. It takes 
one to know one, and believe us, they are not all created 
equally excellent. This tape will save management and you 
a lot of grief if it keeps them from hiring a dud ............. 


getting into the amusement or arcade business -— Shows how 


VIDEO REPAIR SCHOOL 


P.O. BOX 813- RE 


CIRCLE 279 ON FREE INFORMATION CARD 


..$39.95 | 
| The best money making ideas | know, (For anyone contemplating 


(601) 287-1594 | 


| subject so thoroughly that even old pros will learn valuable new 


| How to use a Voltmeter (1 hr. 51 min.)...... Seaheutouidarsaresne’ $39.95 | 
| How to use a logic probe and logic pulser ..................022000. $39.95 | 
| All about resistors and their failure modes (1 hir.)...........0.0-006 $39.95 
All about capacitors and their failure modes (1 hr. 26 min.) .......$39.95 
All about inductors and their failure modes, Partl. Includes 
inductors, transformers, flybacks, pinball coils, solenoids....... $39.95 
All about inductors and their failure modes, Part ll, Includes 
magneticclutches, relays ofall types, otherdevices(58 min.) .....$99.95 
All about diodes and their failure modes. Includes rectifiers, 
SCR's, Zonors, triacs, LED's (55 MIM.) .........0.ccecseeeeweee ens $39.95 
| All about transistor failure modes (56 min.)........-.....-----0-.05 $39.95 
How to solder like a pro — with lots of time saving circult board 
repair techniques, including some of the fastest ways to 
change IC's you ever saw (1 hr. 30 min) ...........000cceeneesne $39.95 
All about electrical contacts, connectors, connections and their 
failure modes, common and uncommon problems, symptoms, 
BOOT CANOE occ cc vcesescucceusspccescscceccdesesinnsesseede¢erstcecou ee 
How to use the oscilloscope (to track down digital failures) ....... $39.95 


to do it right the first time.) (56 min.)...........0000e0es0eeseees $39.95 

Videogame Repairs (for arcade games). (36 min.) ..........-..+..339,95 
| Pinball Repairs (for arcade games). (44 MIM.) .....0.0.0ceceseenees $39.95 

Videogame monitor repairs and adjustments 

(for arcade games). (31 min.) .............c00e0es0008 eerie 
OUR NEWEST TAPES 
Job opportunities and money making Spportunues 

Wi electronics, (45. ML) ccccccascenctcedssaepyevessoneteabercsans $39.95 
Pinball Theory (for arcade games). (1 hr. 29 min.) .........-..-..- $39.95 
Videogame Theory (for arcade games). (1 hr. 12 min.)........... . $39.95 
Troubleshooting and locating component failures. (1 hr. 10 min)....$39.95 
Power Supplies — Linear and Switching. (42 min.).......-....-... $39.95 
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an OF SILVER SPRINGS 
Py 


%& * & JERROLD x x * bj 
All products come with One Year Warranty, except for 


VTC MO so iersvecesistteevipipiniestagrraceenasteenes 115.00 

DPV 7 XXX . | refurbished items, which come with a 90 Day Warranty. 

ERB BTR ss ccssctperatesasent estes sathectsteeseie All returns are subject to a 15% to 25% restocking fee. 
PANS ONLY Orders called in by 2:10) shipped same day im mos! cases. 


TB-$60 FTB-$60 TBD-3$60 TV T-360 = ae 
| * * SCIENTIFIC ATLANTA * * 


xk * * LOOK * * x i an eee sahitehebisl sae aeired teas intadiet aietieeaia mtn 
We will match or beat anyone's prices who ts advertising TeeGate er a ee ae Te eS 
in this issue of Radio Electronics with the same warranty SA 8580-8595 CALL 


on items listed in this ad. 
We ship UPS & Federal Express 





SA-PANS 


elt 





PIO PLUS COMBO ...., bethany 115.00 | 
PIG D135 icsnissuucatlisesctpcatrertitsiesi sees El 
PIO GO ea iteeceientonrntiruee ee LL | 
PANS ONLY | 
PIO PIS — 2. .n.cdemerene eno, see 60.00 — 7? 
| **k*® OAK *** 
All combos come with 83 channel convert, BIOS co gS OO 


| RKDM 400 : 
| KNNI2 PAN vccsscsscsses esgic. Aas OE 





x«** TOCOM * x * | 
| TOCOM COMBO 
MES PR coed cence ae ere ee ae: 


I Be fies Bias ol = TA end es es Ds ll ell de = 


BSN en oe eee * & & ZENITH * * * 
SS SOVID -.ccycssvecss aoniteccntcccese lore J Z-TAC cressecssesssersernresreersnecsnesserennnnesseessssseessesses 200.00 
Add $40 per unit for flash. 





27O0rr 


SUN COAST HOURS: MON-SAT 10-10 
To Place An Order Call 904-625-9545 


NO REFUNDS ON SHIPPING CHARGES, CASH OR MONEY ORDERS. SORRY. NO CHECKS. 
It ics raced the intent of Sun Coau Det. of Silver Springs to defraud any pay TV operator and we will not assist any Company or brachiv idual in doing the same. 


x * x x * ABSOLUTELY NO FLORIDA SALES x si tts 
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The Electronics L 
in a Computer! 
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Testing an analog three- 
stage amplifier with the 
simulated oscilloscope. 








Electronics Workbench 


Pee software to ae oe SIetilelne 


5 





ne rar zn Gt eee eB sm 


Building and testing circuits is fast and 
easy with Electronics Workbench. 
Just click-and-drag with a mouse to 
add parts, run wires, and adjust 
instruments. The traces on the 
simulated instruments are the same as 
you'd get on real equipment. 


Electronics Workbench really is an 
electronics lab in a computer. It’s ideal 
for learning about electronics, 
-experimenting, a ind _p ypin 
scireults. i me 





ncades: 


© Analog Module with passive and active 
components including transistors, diodes, and 
op-amps; a function generator, an oscilloscope, 
a multimeter and a Bode plotter. 


© Digital Module with gates, flip-flops, adders, 
a word generator, a multimeter, a logic analyzer 
and a unique logic simplifier. 


DOS Professional Version - $299 
Macintosh Version —- $199 


(416) 361-0333 


Interactive Image Technologies Ltd. 
908 Niagara Falls Boulevard, 

North Tonawanda, 

NY 14120-2060 

Fax (416) 368-5799 


y *Glectronics Workbench is pretty: amazing.” 





k FH ‘2 


SO tii oe decent a ae 
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rege a gate implementation of three differen tfip-flops. 
a 


~ Jerry’ ‘Pournelle, Ph.D. , Info World 


. Electronics Workbench is a marvelous 
fe and teaching tool for the atuy of 
electronics.” 

- Art Salsberg, Editor-in-Chief, 
Modern Electronics Magazine 


“Building a circuit is simple and intuitive.” 
- jeff Holtzman, Computer Editor, 
Radio-Electronics Magazine 


. if you’re trying to learn electronics, you can 
do 10 times as many experiments with Electronics 
, Workbench .. .” 
| - Jerry Pournelle, Ph.D., BYTE 





Hectronics Workbench Professional Version runs on any [BM AT or P5/2 of true compatible with 640 KB RAM; Microsolt-compatible mouse; EGA/VGA graphics: hard disk; MS-DOS 3.0 or later. 
Monochrome version also available. Macintosh Version (monochrome only) runs on Macintosh Plus or greater. ik wraicucka are tek peseerie of ci veseeeine eeaaet 


Prices are in US dollars, Offer valid in the USA and Canada only. 
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_ Super High Density Router _ 

(Complete with Schematic & PCB EDITOR) 
Features the following powerful algorithm & capability: 
@ Rip - up and Retry 
® Pre-routing of SMT components 
= Real-Time via minimization \ \ 
= Real-Time clean up passes SE 
® User defined strategies 
= Window 3.0 capability as DOS Task 
= |-mil Autoplacer and Autopanning 
= Two-way Gerber and DXF 
®™ Automatic Ground Plane w/ Cross-Hatching 
= Complete w/ Schematic & Doily Libraries 
# Optional simulation capability & protected mode for 386 users 
*~PCB LAYOUT SERVICE AT LOW COST * 


LEASE PROGRAM & SITE LICENSE AVAILABLE 









Design _ 
Computation 


i sa ara 
908) 681 Fas 1Sd8) 681-8733 (FAX 


* DCICAD . . . The focal point of furure CAD market ” 


MARK V ELECTRONICS, INC. 


Competitive Prices * Fast Shipping Since 1985 
_, & indicates the level of difficulty In the assembling of our Products. A Beginner 


||| Generator Rewinding 
ft} Welder Plans 
Electric Scooters 


It's back! The LeJay manual originally published in 
the 1940's is now back in print with even more plans 
than before. This manual is now a complete collec- 
tion of LeJay’s plans and general information on 
6, 12, 24, 32 volt wind generators, generator re- 


winding and rebuilding, propeller building, battery 
powered spot welders. braising welders, solder- 
Ing irons, fencers, scooters and bicycles, DC mo- 
tors, 110v welders, spot welders, generator wel- 
ders, insect exterminators. geiger counters, light 
plants, and much, much more! Written for the 
common person to understand, this manual is a 
must to have for its educational value alone” 


l 





plus $2 shipping and handling 
(34 shipping and handling outside USA and Canada) to: 
LJM Inc., P.O. Box 174, Dept. R, Lake City, MN 55041 


IN CA 1-800-521-MARK (orders only) 
OUTSIDE CA 1-800-423-FIVE (orders only) 
OTS sib Mo OAR) Es stecetelats 


AA ‘intermediate AAA Advanced * Fully Assembled 


"Special offer will be given to the purchase of Amplifier + Metal Cabinel + Power Transformer: 








CATALOG & INFORMATION (273) 888-8988 | 


“4 }\ah\ 300W MOSFET AUDIO MONO POWER AMPLIFIER 
4F3 AAA 


Pomer ouipyt S00W into 4 ohn (0.1%. 
THD), 200W inte 8 obres (0.02% THD) = 
Frequency Aesponge: 10 Hr - 20 KHz * 
Total Harmonic Dratorhon Less than 
0.03% * input Sensitivity and wnpedance 
at AME Waren th) «Load Impedance: 4 
10h. «Power Requirements: = 65 to 
+65V OC GA*(Each Channel), « Dimen- 
gions: 287 2 205 1 60 mm 





Kit; $165.00 
Asvembled & Vested: $795.00 


120 W MOSFET POWER AMPLIFIER (MONO) 


TAAT? AA 


TO on Thas fh iT - 
THD. Lets Than 0.007 * Poe: cutpet 
ee 


respomnae: BH? te AH. «O44 dS 28 
fit to 65 Rey «ace = at vty Ty 
Pose! rrqurenerst SS VDC & Jane 

May ope Wark V det O05 Trasptormers 





* L s ee 

) oe 
tt 2 
Aspemtled & Tested: $5 09 


120W + 120W LOW TIM PRE-MAIN STEREO AMP. 
TA-SO0MKI!! aA 2 , 
Power Qtret 120 atts each crannel pete 4 

" phen hood. ft wil each channel ie bos 

oad. Frequamy mipoese The AKA? Tote 
Farman crore Lead iin 1%. ior 


2 12708 Md 2 bo6 Mg = 


contol Bass 


A. Bohmian. OC. + 40 VOC nH S4A dom 
iad AC, TE VAC-OPEVAC 1 65 Awan é 
chi iead. AC. 2a VAC-O-SSVAC af 108A eth 
4 of kd 
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Astembled & Tested: $95.01 


120 waits £99 8 ofets AMS = Frequency | 





| A 805 Sencdnety. Prone input. Sree ete dT K 
a. oom Ling 2 v inte 47 K Signal to morse rate: 86 
ar do Power necarement [C+ 20V a a2 


100W + 100W NEW CLASS A OC STEREO PRE AND MAIN AMP 
TA-1500 AAA Powe cutpst 85 watts per ctucre 
100 ett fer Chae otis 2 peers T ol hee 
Gatertes. Less than 0.00% Hegoency reapocue 

Aus inpet 5 to SO.D00 Ht O20 -2 ch « fre 

Guency response Power ampeher section DC to 
700 KH © Sensiinety Phong 2S my @ 47 6 Aus 
SO mV aK Mic Gri¥ @ 10K Output Tape 160 
my ow Af KRreamp 1 2 600 of + Power 
transformer. 26V to 2 VAC KR 2 OB A (Mark V 
Model 001)*F.0 Board Qemantions: 10 606.13 
ead Hee nk Vee BT ed (Ege) Lee tach 
rept cobenaet £6 1904 er LG VS74 


BOW «+ BOW PURE OC STEREO MAIN POWER AMPLIFIER 





Kit: $73.70 


Power cuipet-2£0 wats ser chanel imio § 


am 
QOS a rated poser 


Lesy 


Tom armors Gsjorhon Lets tan 
rear Os 
ren COS": rated power Fre- 
quency resgoeie DC to 700 Hy -O Gt. 308 
) 1 ett Power eqwrements SI VAC 1706 
) rap Melpy eee Meare Vf cee 007) rat tora 
PO Board 8-12 eS 21-1 Heal omk 5-18 


Assembled & Tested: $99.72 * 25% 35 (Each) 


120W + 120W AC’DC STEREO HI-Fl & PRE-AMP. 
M-T * 

Seer Power Output: 120 W Peak munuc power output 
per channel. Ingul Senativdy: Tape 300 my, 
Aus 300 ma’, Phono 3 my. Me 3 mv. Tone 
contol range Treble + 8 8, Bast + 6 8 
Frequency Response 20 Hrio 20 Kir. Power 
Requirements: 110 VAC. 220 VAC. 50/60 Hr 
1210 16 VOC. Dimesions: 272 2 208 5 BO mm 
105808 W035 Wh inch 





Complete Kit: $82.00 
Acpermbled & Tested: $93.00 


VIDEO AUDIO SURROUND SOUND PROCESSOR 
SM-335 4Aae 


Freguincy reiporvse: 20 Hz to 208M © Tot 
harmome datorion. Front channel: 0 05% 
Reat channel Less than 025% « inpul signal 
woltage: 0.1 to .5V © Output: Front channel 
0.1103. 5V* Output: frontchannel:0.1 t0.3.5 
* Rear channel; 6.6V * Delay time 5 to 50 
millisecends * Input impedance: 47 K «Power 
requirements: 100-120 VAC. GOH? « Dimen: 
Complete Ki $73.00 sjone) 142° wide. 4.62" deep. 2.1" high 
Assembled & Tested: $25.00 


60W + 60W STEREO POWER AMPLIFIER (WITH MIC. INPUT) 
SM-302 AA® 





i at 7 ew 
fu RH? * i ote 
<OTS *Poae outpet 


Frequercy Meiperte Pune a 
harmoree derfortion 
COW pet Carnet min $ of inad * SSW per 
Chase! fc 8 oho toad *inpsl sesstety Ube 
trey Hi Titer « Lo 62S * oc! to eose 
rate) Sefier than 70 ot + Power comeenpien 
1O0W Osenense 350 cen Scene 200 cee 
Comeiets (t: 123 
Assorbied b Tested: 535.0 
Rack Mount Metal Cabinets 
with aluminium panel are 
Suitable for many projects and 
most of our kits 





Ve provide transtormers lor 
most our Mark V ampliier 
Kits. 








THE ELECTRONIC GOLDMINE > 


We accept MasterCard, Visa and Money Orders 
Call or send for our free catalog! 


P.O BOX 5408, Scottsdale, AZ 85261 
PHONE ORDERS (602) 451-7454 FAX ORDERS (602) 451-9495 | 


3 * SPECIALS x 


orange LED. 
G2554 10/$1° 
! : 100/S9" 1000/$70 
Great for making high quality PC boards.| 24 
These are standard glass epoxy double 
sided copper clad blanks. Size is an 
incredible 12° x 12°. Each Panel is large CoN / 
enought to make Nee PC boards. | ~ 4 Avs 
patees ies senstive omites. Af 
SUPER TRANSFORMER | 
uselul heavy Guty transformers we have ever 


We just got these} 
ie va ees transformer. Features copper shielding around windings, heavy duty laminations 
| Reet eae eae 
Ss? —_————_| 10a solar pane! (6x 12°) and a smal 
mini-fan that operates when sunshine 
| Sikes the panel. You connect the fn to 
JE 7 the panel with any wires you choose 
@ loud tone when 12VDC is applied, however Ney , | | use Special Combination Vabe = 
can even produce a tone at 3VDC. Size between G2935 99¢ | 
mounting ears 1 1/2" and diameter of unas 1 1/4". With long wre leads. C2873 $21% 


ELECTRONIC PROJECT KITS 
COUNTER KIT 0 pote 1AMP VARIABLE 


Probably the lowest priced Geiger Counter kit 
available in the world today! Features sensilive 
emits clicks in proportion to the radiation level. | Two ip high power arrows on one PC board 
| put out an incredible 20 watts RMS each. Features 


This is one of the most useful lots to have around! Feaies 
variable output from 0 - 12VDC filtered al up to 1 amp. Uses 
Al IC voltage reguiator and heavy duty transiormer. Also features 
R ORGAN KIT | Fed, yellow and green LEDS that glow @ cifferent output | Grezt for testing and verification ol infrared output 
Very popular 3 channel color organ causes lights | volages to show approximate output volage - no need for | ices sensitive sensor and electronic secant 
of your choice (up to 200 watts per channel) to | Meters. Operates from standard 120VAC, and is great for | respond to all types of infrared TV, VCR, etc. remote 
flash to the beat and frequency of your music. | Powering projects, calculators, radios, tape players, etc. Size , 03 
Connects to stereo speaker and operates from | Ofboad:S*x 275. 
| 4) Standard 120 C5177 $18* 
VAC. Board , | ; 
se J KS’. we Cite as see a ak alts) sete to 
PC board and instructions. 
C4530 
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| of all VCR and 
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BIG PROFITS IN 


VIDEO REPAIR! 


WORK FROM HOME-EARN $85 HR! 
_-NO EXPERIENCE NECESSARY- 


Only requirement: That you possess average | 
mechanical ability and a desire to learn 










With the tens of millions of VCRs and 
Camcorders in use, there currently is 
a serious shortage of trained techs 
to perform cleaning and repair jobs on 
these popular devices... Lear _ 
how you can start your oe 
own highly profitable, i 
video servicing ” 
business... 
And since 
1% ) 
up to 95% a 
Camcorder malfunc- 
tions are due toa 


simple mechanical or 





failure, you need not 
spend months or even 
years of complicated study before starting paid, 
professional service work! 

Let Viejo's Training Program show you how! 


1-800-537-0589 


or mail coupon today! 






CALL 
TOLL-FREE 


VIEJO PUBLICATIONS, INC. 
4470-107 Sunset Blvd., Suite 600 
Los Angeles, CA 90027, 
Yes! Rush me your F] INITY 
(Check appropriate box) 
— VCR Repair 
_ Camcorder Repair 
— Advanced VCR Repair 
| Fax Machine Repair 
Name 
Address __ 
City/State 





_ today! 


ek ee etree Pe 2 ae EY ts 
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eal KIPS1505 TRONPK90 


| Typical efficiency>#0%, Add a DC input filter tw your boards for lower input nowe. This is 






"Power Conversion Software and Components 


INDUCTOCAD II 
DESIGN YOUR OWN MAGNETICS FOR 
SWITCHING POWER SUPPLIES 
Design your own power mutectors! Easy to use software allows quick accurate detigns. 
| bochodes databases for Ferntes, powdered ron, MPP, Koods, E, pot anc toroid cores 
Caloulates number of wire turns around core, to flux swing, copper losses, 
| and core losses, ete. Works with window like screens on a PC. For demo disk send $2, 
| refundable towards purchase. 
Part No, ICADS204 (5%"disk) or ICADI200 Girdwxsy $139.95 


POWDERED IRON TOROID CORES 
Sicrometals 52 matenal -Good power mductor cores G@ | GOK Hz AE of these cores are 
supported by INDUCTOCAD IL Cal of write fie our Catalog. Try our power core selection 
package. 6 pass of the mow useful cons you can fam mato inductors. These cores are good 
from power levels of 100m'W to 100 Wares. Ouser diameter fromm 0.265" to 1.3* 
Power core selection package Part No. PCSPS206 $12.95 


TOROIDAL POWER TRANSFORMERS 


Lane extemal fiekd Excellent regulation @ 10% from po Wad to full icad. 
Ideal for comstraction ac CAR BATTERY ELIMINATOR 


TE LISVAC | ae ae | 46.95 | TRONI505) 
Peaches fo fm fe 


Toroidal transformers for luts below. Allows 85-132 VAC Sane aS Ua 
Essential - Add an AC wput filter and dinde pack to adant Power Supply kit to tramaforme: 
AC Biter and diode pack Part No. FACTRSE? + S114 


Matches kit Part No. Price S| | Part No. 


| 36: | Kipsoso3/Kipsosos | TRONPK36 J 
1207240, 45 | KIPS1203/KIPS1303 TRONPK4S 
KIPS1205/1305/1503 | | TRONPK75 











fe 























































SWITCHING POWER SUPPLY KITS 


Kits include: All cotnponents, PC board, Heat sink, Schematic, Assembly drawing, Inductor 
design, Assembly instructions, Test procedure, Complete board dimensions 3.3°*2.3°*] 3° 






essential for Audio ancd n_ applications. 
DC filter Part No. FDCLNSPS 


ce 
How TO ORDER: | 


Check of money order. Please po COD's. CA resichents add applicable sale tox. Min order 

$10.00 exchuding handling charge. Under $20.00, $3 banding charge. Normal UPS freight 
charges apply, overmght extra charge. Saar == 

without pober. A fall copy of comdutions of tale upon 


Send ordersto: THE POWERHOUSE 
















801 W. El Camino Real Suite #268 
Mt. View, CA 94040 
Call (415) 964 2428 Fax (415) 969 9581 


UPS Freght charges: Ground $5.00, Second Duy $8.00, Next Day $15.00 
Demo disks shipped by standard post, NvC- ; 
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POWER PINCHER 
| Now there's an easy, inexpensive way to seve 
| $5, $10 .,. $20 a month or even more on 

| home energy bills. Power Pincher reduces the 
| anergy used by your refrigerator, freezer, washer, 
| orany other major AC electric motor-driven appli- 


ance in your home by as much as 60%. (Li- | 


| censed from NASA under US patent No, 
4,052,648.) 
$19.95 each 


LIQUID 
CRYSTAL 

SHUTTER/ 
VARIABLE DENSITY FILTER 

0.5" to 0.9" active area. 0% to 23% transmission. 
Operates up to 250 microseconds. Specs in- 
cluded. Only $9.95 each 





BINOCULAR 
GLASSES 

These sporty looking 
glasses are actually 3x30 binoculars with focus 
independently adjustable for each eye. Quality 
lightweight construction includes two sets ofinner 
lanses: clear and tinted. At outdoor sporting 
events on sunny days or while surveying asnowy 
landscape, the dark glasses can be aM On in. 
Voila! Binocular sunglasses! $7.95 








SAMSUNG 
VARACTOR 
TUNER i 
Covers TV channels 2-83. Operates on 12 VDC 
45 MHz output. Spec sheets included, 

$14.95 each 
RESISTOR RIOT 


1/8, 1/4, 1/2 Watt, power, precision, lixed, adjust- | 


able, etc. Thousands of pieces. 
5 Ibs, for $4.95 


MOTOROLA 
68000 
10 MHz CPU with 


socket. 
$7.95 each 


386DX-20 BARE BONES SYSTEM 
Intel 386DX CPU on 8-slot motherboard with 
Phoenix BIOS, 2 MB RAM, in case with 250W 


power supply. New. $219.99 
Add-on accessories available. 





aoe, | ATARI 5200 a OLLE 
| | TRACK BALL NTR R 
STE eeS RIVE Use as-is or dismantie for a easure trove of 
ye R ' | goodies such as: HEAVY snooker ball; 5 ball 
For PC's & compatibles. ’ | bearings; 2 optical encoder wheels, ICs are : 
TES KOS XN CD4011,CD4013,CD4030,CD4538andCa339. | MINI RELAY ASSORTMENT 
Brand New (peng Sees | Also34resistors, caps,3diodesandonetransis- | 5V, 12V, 24V coils, unused, tiny to thumb-nail 
| $4.95 each . Ee: tor. New, unused. $12.95 | sizes, mixed, __ 25 for $9.95 
When in Reno, Nevada Visit Our 
Visit ee RONI S Retail Store 
ie ‘ ! 1 4 q ( M-F9-6 
ASCH Electronics Sat. 10-3 


2300 Zanker Road - San Jose, CA 95131 


VISA - MC - AMEX cards accepted, Minimum order $15.00.Califomia residents add 8.25% sajes tax. Shipping additional on ail orders. 


Phone (408) 943-9773 - Fax (408 943-9776 





| 50 WATT 
| SWITCHER 
115/230 VAC input. Outputs: +5V @ 4A:+ 12Ve 
| 2A;-12V @ 0.2A. Small size, approx. 6" x 4" x1". 

$14.95 each 


SILICON VALLEY “GOLD” 

Over 50 pounds of printed circuit boards from 
computers, monitors, modems, test, HF and 
microwave equipment, all stuffed with goodies 
such as torolds, IC's, switches, sockals, connec- 
lors, oscillators, crystals, transistors, diodes, 


varactors, varistors, etc, A gold mine of usable 
parts. Lbs. for $49.95 





















SOLAR POWERED 
FLASHLIGHT KEYCHAIN 
Find that keyhole at night! 
$4.95 each 










General Electric 10 KVA 
ISOLATION TRANSFORMER 

Strappable for 2:1, 1:2 of 1:1. 110/220/480V in 
and out. G.E. model 912284006. $195.00 


General Electric 5 KVA 
ISOLATION TRANSFORMER 

240 or 480 VAC inputs, 120 or 240 VAC outputs. 
G.E. model 912274311. $95.00 
OTHER MODELS IN STOCK! 


50 Lb. CARE PACKAGE | 
Surplus goodies from Silicon Valley. This is not | 
junk, just material we've acquired in quantities 
too small to catalog: electronic and mechanical 
subassemblies for everything from robots to 
rockets. Assortments may include IC's, caps, 
connectors, bearings, diodes, hardware, circuit 
boards, cables. Weird and wonderful stuff. We 
often get re-orders, so we assume most folks are 
happy with the assoriments we send. 

50 Ibs $49.95 

























ATARI 2600 TRACKBALL 

Also works with Commodore computers. Smooth 
| ball bearing action. Cable with DB9 connecior in- 
cluded. (Dealer pricing availabe.) $9.95 
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_ STAINLESS STEEL HARDWARE 





14-DAY 
PROGRAMMABLE |, 
ELECTRONIC 
TIMER 
Originally used to control a satellite receiver | 
through its IR port at a distance of up to 239 feet. 
Time on/off for eight distinct events. Modify it for 
your needs or dismantie it for parts, Program- 
mable with a 2732 EPROM in a removable “par- 
sonality” module, the unit may be modified to 
control any IR remote controlled device through 
its Fi port. Contains 28 CPU, clock display and as- 
sociated parts. Operates {rom 9 VDC 500 mA wall 
transformer which is included. BRAND NEW! 
$19.95 each 






HAMLIN MODEL 
MCC 3000-3 

36 channel, channel 3 
output. Used, working 
condition. 





$14.95 each 





= 4! 





Popular sizes used in electronic work. Assorted. 
May contain capscrews, Phillips. Sizes 4-40 and 


up. e* 3 Ibs, $5.99 
100 GAUSS 
CRESCENT ea 
MAGNET i= 
Shown approx. 75% j 
size. il 
6 for $9.95 


TTY TRANSCEIVER BOARD 

With assembly insiroction booklet. Convert ASCIl 
terminal or computer into ham or shortwave 
$9.95 each 


AFSK ATTY. 


RARE SURPLUS 
FIND! 
6AL5 Vacuum Tubes Ris 
from the 50's in original (Seas. 
"Uncle Sam” boxes. ad | acne ; 
$1.99 each “Say 
20,000 Tubes in Stock! 
CHANNEL 3 VIDEO 
DEMODULATOR 
This module (removed from cable decoder) con- 
verts the channel S signal to composite video. 
Operates on +12V DC. With documentation. 
Two for $9.95 
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CALLFOR YOUR FREE <.). 
JDR CATALOG TODAY! & 
FOR PC'S, SOFTWARE, MONITORS, 
DISK DRIVES, KEYBOARDS, MODEMS, | 

CABLES, CONNECTORS, ICS, ‘ 
COMPONENTS, PROGRAMMERS, 

TEST EQUIPMENT, TOOLS & MORE! 






16-BiT VGA CARD 


¢ 8/16-bit 8088 or | 
286/386/486 compatible 
* 402480 in l6colon | 
420 x 200 in 256 colocs | 
® 236Kb video RAM 
MCT-WGA-16 .. {49.95 
MCT-VGA-1024+ 1024x768, 512 & VGA cord $149.95 








MCT-IDEFH 16-bit IDE herd / Poppy controler $29.95 
MACT+IDEIO 14-bit IDE flopey hard mult 1/O ___. $69.95 
MACT-AIO Serial/porcilel/ game port cord $49.95 


MACT-AlO+ Two N51 6550 sorte exis port $89.95 
MCT-FOC-HD | 44b floppy peers $49.95 
DFINET-€00 14-bi# Ethernet cord _ __. $149 95 
GATEKEEPER PC security cord ..............___... $49.95 
PCOBE Diagnostic display cord .. . $49.95 


> $319 


COnNnmeER 
84Mb DRIVE PACKAGE 
«* CP-430084 84Mb, 19ms IDE 
hard drive, 16-bit floppy! ¢ 
hard disk controller, cables * 
ane! iperrctiorns 


MOKIT#O BNE 
IDE HARD DRIVES 








FLOPPY DRIVES 


FOD-1,.444 | 44Mb, 3.5", $79.95 


FDD-1.44K }.44Mb 3.5", Block . $79.95 
_. $89.95 
$79.95 


FOD-1.2 1.2Mb, 5.25", Beige 
FRD-360 340Kb, 5.25", Block .. 


UNIVERSAL 2 am 

* = - « 

PROGRAMMER™~ ¢ 

* Programs EPROMs, EEPROMA, 
microprocesions, PROMS, PAL/GALs 
and other PLDs; tests logic & memory devices 

® Optional adaptors available for PLOC, PGA, OFP 
and mulapie DIP Gevices 

® Includes host adaptor card and cable 


MOD-EMUP _ .. $699.00 


EPROM PROGRAMMER $1 T 995 


® Programs 24-32 orn EPROM) & 
EEPROMs from 16 K-1024K 

®* Hex to OB) converter 

© Vpp 3,125, 12.75, 13, 21 & 25V 

MOD-MEF*. oepetdin $119.95 

MOD-MEP-4* 4-FPROM programmer unit... 

MOD-MAC Hest odoptor cord & cable ................ 

"Note; Requires how adaptor card 


EPROM ERASER $395" 


© Quickly and simultane- 
ously erases up to 4 srandand EPROMs 


DATARASE Il....... $39.95 























1024 X 768 
NON-INTERLACED © 
VGA PACKAGE » 


* 0,28mm dor pitch 
non-interlaced monitor 
& high-resolution VGA card 
* Resolution up ro 1024 x 768 
in 256 colon® 
* 512Kb video RAM 
expandable to [Mb 
VGA-PKG-1024M . $499.95 
VGA-PRG-1024+ 1024748 interlocad VGA Pig $469.95 
VGA-PKG 6202450 interlaced VGA . $349.95 
VWGA-MON-1024 1024748 interloced monitor ... . $349.95 
VGA-MON-1024N 10242748 non-inmeriaced mon. $389.95 
“Moke Hecqeires 1Mb RAM ter 1024 « 748 i 254 coon 


ENHANCED i LLL) GER LLL i 
KEYBOARD ssn. Be 
RL r LL he - 





wth EE 


$49 mee 


BTC-5339 101/ 102- 072-kny arm loyous ve 
3-BUTTON MOUSE (fit) $ 1495 


® Accuracy 290 -1450 DPI 
® Opto-mechanical design 
* Windows 3.0 comparible 


JDR-MOUSE-3 wees $14.95 | 
MOUSE-PAD .......... w- $4.95 


SEPPEPEERERE 


MATH CO-PROCESSORS 


= 
Each co-processor includes a manual, intel 
| soltwas are guide and Ineel's lifetime warranty. 


(parra | sees | price [pantry | sptzo) 


| 2087 | 89.95 | 80387-5xP | 33MH: 
129-95 | B0387-DKP_ | <25Mix 
$0287. “xl 94.95 | BOABT-SK 








BREADBOARD . 
® Solderiess breadboard 


with LO. deredle & 

titre Couey 
POS-601 B-be cond _ — = 
PDS-611 16 bh werion 


579.95 
. $89.95 


WIRE-WRAP PROTOTYPE cARDS 


carnse $29.95 
$34.95 


JOR-PRI 6-be with 1/0 decode | 
JDR-PRIO 16-bit with 1/O decode layout .. 


PORTABLE IC TESTER 

® Tests the following 14 to 20-pin 
devices: 74 senes TTL, 40 & 45 series 
CMOS & 41/44 series DRAM up to [Mb 

® Identifies unknown part numbem 

MAO D+HIC 2... cscssscsessesercserssenssssarecesess 5 129.95 
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_ $49.95 | 
















2omnz cacue as6sx $549 
* JOMHz Inrel SO4RGSN CPU © G1Kb cache memory 
on board (expandable to 256Kb) © Expandable mo ~ 
32Mb on- boar mung 256K, 1Mb or 4Mb SIMMS 
(OK installed) © Includes Intel's "Vacancy" socket 
MCT-M42652 aie savinetnevee $549.00 
MCT-MAS6-SO  Mini-sire SOMMz coche 484 $1295.00 
MACT-M486-33)0 Miri-size TIMHz coche 4846 . $895.00 
MACT-C386-400 9=— Mori-tize 40MHz coche 384 $499.95 
MACT-€386-33900— Mini-tize JOM: coche 384 . $449.95 
MACT-M386-25 = Mini-size 25MHz 386............ $349.95 
MCT-M386$%+20 Mini-sire 2OMHz 384SX ....... $299.95 
MACT-M3865K 0 Mini-tize }4MHe SB4SX |. $249.95 
PACT-MA286-16 = Mini-size T4MHe 284........... $149.95 
MACT-M286-12 = Mini-sizo 12MHz 284 ............ $129.95 
MCTTURBO-10 = Mini-size 10/4.77MHz 8088 .. $69.95 


$997 


UPRIGHT CASE 


®* Accommiadares std motherboards 


* Mounts 3 floppy and 4 hard drives ou 

* 2 digit LED ceeply = 
CASE-100A $99.95 

PS-250TW 250W p. supply $129.95 feo 
PS-300TW 300W p. wupcly. $149.95 
CASE-5O Mini 284-syle cove $59.95 fi 
CASE-70 Sid 286-style cose $89.95 i a 
CAS 120 $199.95 _ ae 
Mini-upright cose w/200W power sappy 


POWER SUPPLIES 


® U/L approved 
® LIOZ20V, 5O/60H:z 





PS150 BORE 150 Wath voscccsrpreemseererrnen on 

PS-200K BOB 200 Wall oo. jscccceeserssseeteeseneees 
PS-200 9 286/386/484 200 watt... cc $89.95 
Seg 286/385/484 250 wot .........., ‘enitis $129.95 


286/386 /486 300 Wott ososserncsesenn $149.95 





2400 BAUD MODEM — 


© Internal dara modem 
© Hayes AT compatibility 

* Incl. ProComm software = 
MCT-24) $49.95 


2400 BAUD EXTERNAL MODEM 


© 2400/1 200°300 Band © Just 6.25 0 1.8 & 2 inches 
PRO-24ME | . $89.95 


9600 BAUD EXTERNAL MODEM 


©CCIiIT VAzba/¥ 32/V 22h Bell 212A & Hayes 
AT compatible © Async hroneus / synchroncers 


PROG es eree epee nstserssserersapenersnatapsegtes sie $399.95 


FAX/ MODEM SWITCH 


* Save phone line charges! * Supports fax, modem, 
phone and aniwering machine from | phone line 


FTI T EI ac csccntiscscsceperesseraiseststaiacenenst $119.95 
FAX-SWITCH Without modem connection tatters $89.95 
‘ ; | } a = 
= -§ i i r : 


SEESSEGSESEEESIA 





NEC V-20 SERIES 


SEGGEEEESS: 


The NEC V-20 can improve performance by up to 


305%! Pin compatible with the S058, 


* Uses superset of S088 instructions | PARTé PRK | 


® High speed address calculation in | yg 


hardware vie 
« Low power CMOS design ViI0-10 





LIGHT EMITTING DIODES 


Pat # was ~~ 

Min? 7-GENT T° COMMON LeOod Lip 
mane 7 ARGENT 3° CORUM CATHODE LID 
ti someo 11-1/4 RED LED 

LG SUMO T1-3/ 4 GREEN LD 

LD-JT sua 11/4 YELLOW LID 





95 
a5 





10.95 | 


an 
an 
alo 
iit 
ao 


| MMM IZSOLP- 12 


Nidal 


1GT2a8 
it init 






WM4IT56LP+15 









295 


RS-232 BREAKOUT BOX $3495 


® Ten bi-polar LEDs monitor TF, RD, | 
RTS, CTS, DSR,CD,TC,RC,DTR <i Bey 
and TC signals (2 spare) 6 [Lei 

e 24 switches for breakout and patching 

* Includes jumper wires 

® Requires no battery 


BREOI-BO $34.95 





SOLDER STATION $59° En 

© G0 warts thermostatically 5 aie 
controlled bear from 200-9007" F 

® Solder gun, gun-rest & cooling tray’ 


168-3C $59.95 


SOLDER/DESOLDER STATION Le \ 


* Oil-tree vacuum pump 
® Adjustable temperarure 
(200°-900° F) and vacuum (0@0cm/H_g) 


KYV99950 ..... $399.95 
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35MHZ OSCILLOSCOPE 
* Exceptionally bright CRT 

* TV sync filter | 
* Delayed & single sweep modes ™ 
© Fast [Ons me me 


MODEL-3500. $499.95 
MODEL-2000 20MHz version, no delay... $389.95 | 
TOOMHZ MULTIFUNCTION COUNTER 


* Range: |OHe to LOMH2 direct, [OMHz to 1OOMHz 
prescaled by 10 c ——-~- 

® Period mrasurements: Sea. a 
10H: tw 2.5MHz,+t! t. * 
COUNT accuracy 

* Time base: LOMHz a: 

* Saigit LED display with decimal point 


DFC-100 ee ee TEES 
DRC VOODOO 1 GH WEP voc ccccsesicicccccescsnseccses $199.95 
DFG-é00 Sweep funchon a $189.95 
BOS-600 Aude oscillator/counte? $189.95 
3.5 DIGIT DMM $7995 


© Basic DC accuracy 20.25% 

* DC voltage: = .lmV-LOOOV; 
AC voltage: + .1 mV-750V; 
AC/DC current: 1A - 20A 
Resistance: = 10) - 20MN 

® Inper eee 10Mil © 28 ranges | 





DMM-300 $79.95 
DMM-150 350 it DMM with 14 ranges. $29.95 
LP-100 | nth dRTTSS 
EP200 Pulser probe oe enna. $19.95 


D-SUBMINIATURE | == 
CONNECTORS x | 
pom | Papa st aa 
jer | vous | ous | ‘| ao 35 te ae 
aoa | haa seas _| 35 | Se] 33 | be || 
fe rout | sees | 274 | c2r| ase | eas |= | 
re | rue | es_| 15 | 0s | 335 | Ce |= 
oes | rnc nome | 39 | "30 | "30 | ae | 
IC SOCKETS 
DIP CONNECTORS 











495 
[35] 30] aa) a5! 98] tos] i! 


aecswu| temieanfcalissantastanian sel: 


Tae chee oe te recoil cf Ce Be elie emia) “on” ll ee “pein be* 
tester Geeei fh 9 1 5-p eghd eggs eee FL ake pet eee be 





. ¥ rT. 
: ‘ | a7. F 
etala eel gel ey = a 


MON SI1U0N99/3 ‘2661 Jequiajdag 


. 
= 


Electronics Now, September 1992 


3 
& 
mh 


THE ; 
EDUCATION 


THE PRIMER MICROPROCESSOR 
TRAINING SYSTEM 


Toner Cartridge Recharge 
Kits—Supplies—Service | 


Everything you need to recharge tomer car- 
tridges used with Canon based laser 

printers and personal copiers. S 
Use with HP: LaserJet, II, IID, IP, WN, INP, INsi 
Apple: LaserWriter, LaserWriter IINT,UNTX, QMS: 


Kiss, PS-800, PS-810, Canon: LB-P8A1,A2,II, OKI, NEC, Ricoh, etc 
| With our cee eee ere you can start your own profitable 


8057 


Felt-CX,SX replacement treated felt for all models. 


Recha é Kits/Suy lies ‘Dealers Please Call 
Recharge Kit for CX type laser printer engines. 1, 
Recharge Kit for SX type laser printer engines. 

Recharge Kit for HP HIP (LPB-4) laser printer. 

Recharge Kit for PC-10/12/14/20/24/25 copier. 

Recharge Kit for Sharp Z-50/55/70 copier. p 
Replacement Toner Kit for Ricoh 4080 laser. $35.95ea/5 


Replacement Toner Kit for Ricoh 6000 laser. $14.25ea/10 
200 germs of high quality black toner for CX. $9.95ea/10| 
250 grms of high quality black toner for SX. $12.50ea/10 | 


150 grms of high quality black toner for PC. $10.95ea/10 
$0.%ea/10 
seal strips for sealing in toner for reshipping $0.85ea/10 
Drum Padding Powder (pixie dust) $12.95 
OPC drum life extender agent. 40+ applications $34.95 


* INTEL 8085 PROGRAMMING 

* DIGITAL & ANALOG INTERFACING 

* PROGRAMMING INTEL PERIPHERALS 

* MICROCOMPUTER DESIGN & ASSEMBLY 
* MONITOR O.S. SOFTWARE IN EPROM 

* OVER 100 PAGE SELF INSTRUCTION MANUAL | 
* 6 DIGIT, 7 SEGMENT, LED DISPLAY ) 
* 20 KEY KEYPAD 

* DIGITAL INPUT PORT WITH DIPSWITCH 

* DIGITAL OUTPUT PORT WITH LEDs 

* ANALOG TO DIGITAL CONVERTER 

* DIGITAL TO ANALOG CONVERTER 

* TIMER/COUNTER WITH SPEAKER OUTPUT 
* BASIC OR FORTH LANGUAGES IN EPROM 
* RS232 SERIAL PORT CONNECTS TO PC 

* BATTERY BACKED CLOCK AND RAM 
* 9 VOLT 500 MA. POWER SUPPLY 


3M Toner Vacuum with attachments. $199.95 
Instructions Available Free to Customers! 
Call 800-221-3516 ask for our catalog. 
Chenesko Products, Inc. 


2221 Fifth Ave., Suite 4, Ronkonkoma, NY 11779 — 
Call: 516-467-3205, Fax: 51 6-467-3223 


| THE PRIMERIS $99.95 QUANTITY 10 OR ONLY $119.95 QUANTITY 1 IN KIT | 
FORM, THE PRIMER ASSEMBLED & TESTED BY EMAC IS $169.95. 


Mn AX. inc. 


618-529-4525 FAX: 618-457-0110 


michele) s 2042 CARBONDALE, IL 62902 | 


Internal Programmer ale et 


New Intelligent Averaging Algorithm. Programs 64A in 10 sec.., 256 intr min., 4 Meg (27010, 011) in 
2 min. 45 sec., 2 Meg (27C2001) in 5 min. Internal card with external 40 pin ZIF 


2 ft. Cable 40 pin ZIF 


¢ Reads, Verifies, and programs 2716, 
32, 32A, 64, 64A, 128, 128A 256, 
512, 513, 010, 011, 301, 2702001, 
MCM 68764, 2532, 4 Megabits 

¢ Automatically sets programming voltage 

* Load and save buffer to disk 

¢ Binary, Intel Hex, and Motorola S formats 

* No personality modules required 

¢ 1 Year warranty 

¢ 10 days money back guarantee 

« Adapters available for 8748, 49, 51, 751, 
52, 55, TMS 7742, 27210, 5701024, and 
memory cards 

¢ ade in U.S.A. 
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EMPDEMO.EXE available BBS (916) 972-8042 
NEEDHAM’S ELECTRONICS 
SS coo mam 


4539 Orange Grove Ave. 
Sacramento, CA 95841 
(Monday-Friday, 8 am-5 pm PST) 


Call for more information 
(916) 924-8037 
FAX (916) 972-9960 | 
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PARTIAL LISTING OF POPULAR TUBES AND TRANSISTORS IN STOCK 





TRANSISTORS MAF&50 $13.50 | 2N3553 $2.85 | 2501947 $9.75 | 2502905 $3450 RECEIVING TUBES | POWER G SPECIAL | 8560AS $149.95 
CO2664A $24.00 | MRF454 14.50 | 2N3771 2.95 | 2501955 9,00 | 2503101 7.95 | GANBA $13.95 | 572B/S160L $54.95 | 8873 El 399.95 
ECG340 3.95 | MRF455 10.95 | 2N3866 1.25 | 2501969 2.25 | J310 1.50 | GAZB 14.95 | MaichPr. 179.95 | 8875 EI 339,95 
MGF1302 6.95 | MAF455A 11.95 | 2N4048 11.55 | 28C1970 2.45 | MB&719 6.35 | 6BNB 17.95 | 810 PL 109.50 | 8908 GE 26,95 
MGF1402 16.95 | MRF&58 17.9% | 2N4427 1.25 | 2501971 4.80 | TAT205AP 2.25 | 6826 7.95 | S17A PL 13,95 | 6950 GE 20.75 
MAFI34 16.00 | MRF475 9.25 | 2N5109 1.75 | 2502028 1.95 | TA7222AP 3.00 | 6CH6 6.95 | Match Pr. 31.90 | Match Pr. 45.90 

| MRF136 21,00 | MRF476 4.00 | 2N5179 1.25 | 2802029 3.50 | UC1250 29.50 | 6CGB8A 10.95 | Specity Hor/Vertoper. | 2C39A/8 59.95 
MAF137 24.00 | MAFAT7 11.95 | 2N5589 13.00 | 2802053 1.20 | OUTPUT MODULES | 6CL5 13.75 | 613 PL 36.95 | 3-4002 (#) CALL 
MRF140 75,00 | MRF&85 CALL | 2N5590 10.00 | 2802075 1.45 | SAU 46.70 | 6CW4 14.70 | B33A PL 64.05 | 3-5002 PL 89.95 
MAF141 84.50 | MAFI92 15.95 | 2N5591 14.50 | 2502094 15.95 | SAUT6SH 49.50 | 6CX6 11.95 | 833C PL 89.95 | 3-5002 El 142.95 
MAF1I41G 190.00 | MRF&97 18.75 | 2N5945 10.00 | 2502097 23.95 | SAVE 32.95 | 6GK6 13.95 | B66A 5.5. 17.65 | 3-500ZG PL 119.95 
MAF159 63.75 | MAFS15 2.90 | 2N5946 15.00 | 2$C21371 4.50 | SAV7 32.95 | 66W8 6.95 | M2057 GE 26.95 | 4-400C El 164.95 | 
MAF1516 179.50 | MAFS55 3.50 | 2N6080 9.75 | 28C2166C 1.50 | SAVI2 17.25 | 6HF5 GE 17.95 | 5894 Philips 48.95 | 4-1000A(#) 595.00 

| MAF224 17.75 | MRFSS9 2.25 | 2N6081 11.35 | 2502221 8.25 | SAVI5 44.00 | 6J86A&6JG6 CALL | 61468 NAT/PL 13.95 | SCX1Q0A5(#) 69.95 

| MAF237 3.70 | MARFG29 4.25 | 2NG082 14.35 | 2502237 8,40 | SAV22A 44.95 | 6JH8 12.05 | Match Pr. 29.95 | SCX400A7 El 329.75 
MAF238 14.95 | MRF630 3.75 | 2N6083 14.35 | 2502289 15.15 | M57726 67.75 | 6/360 GE 18.95 | 61468 GE 23,95 | SCXBDOAT EI 319.95 
MAF239 15.95 | MAF641 19.95 | 2N6084 14.35 | 2802290 15.95 | MS7727 58.80 | 6K06 GE 19.95 |° Match Pr. 54.95 | 3CX1200A7 El 424,50 
MAF240, A 16.50 | MRF644 23.00 | 2SA1012 1.30 | 25C2312C 4.95 | M57729 61.50) GKVES6LBG CALL | G146W 19.95 | 3CX1500A7 El 644.50 
MRF245 32.00 | MAFG45 24.75 | 258754 2.50 | 2502395 23.90 | M57732L 35.70 | 6LF6GE 19.95 | 6550A CALL | SCX3Q00A7 E} 744.50 
MAF247 23.35 | MAFG4S 29.95 | 28C730 4.50 | 2502509 10.85 | MS7737 38.95 | 6L06 GE 19.95 | 6973 19.95 | 4CX250B PL 79.95 
MRF260 11.50 | MRFSO1 1.50 | 250741 5.90 | 2502538 1.65 | MS5747L,.M.H 59.00) 6LAGA6LXG6 CALL | 7199 18.95 | 4CX250B El 99.80 
MRF262 12.75 | MAFS66 4.35 | 2801306 CALL | 2802630 22.95 | M57745 83.25 | 6MJ6 CALL | 7289 69.95 | 4CX250R PL 99.95 
MRF264 13.45 | MRFI946 15.00 | 2801307 CALL | 2502640 17.00 | MS7747 39.25 | 12BY7A 11.75 | 7556 14,95 | 4CX300A CALL 
MRF327 62.00 | RFIZ0 CALL | 25€1419 4.70 | 2502782 37.75 | M57762 69.95 | 12J86 GE 19.95 | 7581/KT65 17.95 | 40X350A,F CALL 
MAF4&21 22.95 | SRF2072 13.75 | 2501729 13.25 | 2802783 59.85 | M57765M 54.95 | 27LF6 NAT 21.95 | B72 169.95 | 4CX1500B EI 710.00 
MAF422 34.95 | SRF3662 27.70 | 2801945 4.95 | 2502879 19.95 | MS7795MA 29.50) 20LF6 19.95 | 8122 159,95 | 4CX5000A 995.00 
MAF433 12.20 | SAFS749 CALL | 25C1946A 15.65 | 2502904 30.50 | MHWSERIES CALL! 30XD6 SYL 17.95 | 8417 GE 19.95 | 4032 119.95 
Migr: El=Eimac, PL =PentaLabs. Note: (#} = Industrial Boxed Eimac/Amperex Limited Warranty: 12 month / 3,000 hours on Penta & Eimac transmitting tubes 

Price & availability subject to change without notice « Quantity Pricing Available 
TECHNICAL BOOKS 

DESCRIPTION NET DESCRIPTION NET 
ARAL RADIO AMATEURS HANDBOOK, 1992 Edition, (The “Bible™) 5-1/4 tb. $25.00 FEDERAL ASSIGNMENT MASTER FILE listing of freqs. $19.95 
ARAL ANTENNA BOOK. HF/VHF/UHF-Wire Ant's/Beams. 16th Ed. 4 Ib. 20,00 RADIO/TECH MODIFICATIONS Freq Exp. HF/VHF leom/Kenwood/Yaesu/Scanners 19.95 
ARAL ANTENNA IMPEDANCE MATCHING 1.8 LB. 15.00 U.S. REPEATER MAPBOOK Location/frequency geographically 5.95. 
ARAL REFLECTIONS/TRANSMISSION LINES AND ANTENNAS 1.6 LB. 20.00 SERVICE MANUAL AR-3300 & AR-3500 Ranger 10M Xevr. 20.00 
ARRL DATA BOOK. Formulas, schematics, lables, etc. 1.3 LB. 12.00 SERVICE MANUAL for CYBEANET “Export” Radios 15.00 
ARRL TRANSMISSION LINE TRANSFORMERS, 2nd ed. Baluns/etc. 1.4 LB. 20.00 SERVICE MANUAL FOR UNIDEN “Export” Radios 15.00 | 
ARAL NOW YOUR TALKING. NEW NO-CODE Novice/Tech License Study Guide 1.6 LB. 19.00 SERVICE MANUAL RCI-2950 10M Xevr. NEW! 15.00 | 
ARAL YOUR INTRODUCTION TO MORSE CODE. Novice & Tech 5 wpm Tapes 10.00 SERVICE MANUAL ACI-5500/6500/8500 VHF Marine Transceiver 17.50 | 
ARRL RADIO FREQUENCY INTERFERENCE, How to find it and fix it 15.00 UNDERSTANDING & REPAIAING CB RADIOS. Lou Franklin. 2 tb. Special 34.95 
ARRL LICENSE MANUAL, TECHNICIAN CLASS & Novice w/ code 6.00 ENGINEERS SECRETS OF RADIO. Tube Amps/Modulation tips/Schemalics/TVI 16,95 
ARAL LICENSE MANUAL, GENERAL CLASS 6.00 CB PLL DATA BOOK, New International Edition, L. Franklin 19.95 
ARRL REPEATER DIRECTORY. Current issue 6.00 CB TRICKS OF THE TRADE. Test/peaking/antennas/ & much more 15.95 

| ARRL YOUR GATEWAY TO PACKET RADIO 1.2 LB. 12.00 CB TRICKS Il. Schematics of popular linear amps & more 15.95 
ARAL UHF/MICROWAVE EXPERIMENTERS MANUAL 2.5 LB. 20.00 CB TUNE UP MANUAL, Master Edition, What to cuttweek mods., etc. 24.95 
ARAL SATELLITE EXPERIMENTERS HANDBOOK 20.00 CB TUNE UP MANUAL, Master Ed./Vol. {l. More info on popular xevrs 29.95 
ARAL THE COMPLETE OX’er. Techniques/Tips/OSL 12.00 CB TUNE UP MANUAL, Master Ed./Vol. il. Additional info on other equip. 34.95 
PASSPORT TO WORLD BAND RADIO. Short Wave Listening & treq. 1.8 LB. 14.95 RADIO SECRETS. (Secret C8) Performance Improvements on Amateur & 
MOTOROLA RF DEVICE MANUAL (incl. Appl. Notes & Cross Ref. 4.3 Ibs) 14.95 CB transmitters/amplifiers/mods/etc. Vol. 1-30 Reg, $20.00/vol. 14.95 
ECG Semiconductors Master Replacement Guide/Specs. ECG-2120 3 lbs 4.95 SECRET CB Index. Listing by model number and article 2.50 


Monday ~ Friday 7:30 a.m. —5 p.m. PST / 10:30 a.m. - 6 p.m. EST 
*EXPORT *0.E.M. «SERVICE *R&D *AMATEUR ® MARINE 


SHIPPING METHOD ACHARGES: ss1 guippep same pay Tian Or 820.00 - — 1-800-737-2787 — ; 
ne Feral Espress/ Aone /OHL/USPS ae a0 ANGDE MAIN ORDER LINE 649-744-0700 INFORMATION 


GROUND SERVICE: 3-7 working days (max_) depending on destination in contig. US — 


00 minimum. Add $.50 per pound above 2 pounds | ' ; 
2-DAY AIR SERVICE: UPS BLUE, $6.00 minimum, Add $1.00 per pound above 2 pounds. Federal Express also CUSTOM ER SERV. 61 9-744-07 5 0 TECH NICAL 
available at same charge. No COD, Alaska / Hawaii / Puerto Rico / Canada: No COD. Please ask for charges. ( 104am.—4 p.m. onl y) 
NEXT net rll sith UPS RE eat ai shipping charges above 1 Ib a — : —— eee 
aturday delivery avaiable for additional $10, =~ a 
PAYMENT METHOD; PREPAID with check or money order. Personal checks must have preprinted address and are FAX 619 744 1 943 FAX 
WIRE TRANSFER: Contact.vs for account information 
OPEN ACCOUNT: Net 30 accounts to firms whose credit has been pre-approved. 


Himted to $40.00, Checks returned for insufficient funds will be subjact to a $20.00 charge. Any over- 
R f= é ie | 
CALIFORNIA: Residents add appropriate sales tax, 


payment wal be returned 
FOREIGN: SMALL PACKET: Ideal Air shipment for small orders of parts. $8.00 up to 8 oz; 4 Ib. max: 8°x8'xe bow, BOX 700 


VISA/MASTERCARD accepied 
AIR PARCEL POST is available on larger hems. Insuranca/Registration is often available. Advise if desired iS AN iV) AR Axo iS & yay oe] @ ae 


C.0.0.; Add $4.00 UPS charge. Cosh, Castuers Check. Money Order, of Pre-approved Company Check only 
CANADA: $5.50 minimum shipping handling charge up to 1 Ib. for postal 





ORDERS ONLY 1°800-RF-PARTS yo TECHNICAL| | 
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FOREIGN: Bank check drawn on U.S. Bank, or VISAMMASTERCARD. 
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SILVER PLATING ON-THE-JOB. 
CONVENIENT ANYWHERE. 


Cool-Amp is a proven product that silver-plates 
high amp connections (any connections) on the 
job. It is very simple to use. ues clean the 
contact and apply ) 
with a damp rag. 
Cool-Amp adheres 
permanently. It 
is equal to 
electroplating in 
performance. ms x 
Use Cool-Amp to ia ata time. 
Use it on all current carrying connections. 
Prevent power losses and overheating from 
copper oxide. Time-tested for over 35 years. 


ORDER FACTORY DIRECT 











> 
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Cool-Amp Conducto-Lube Company 
15834 Upper Boones Ferry Road « Lake Oswego, Oregon 97035 
(503) 624-6426 « Fax (503) 624-6436 
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IF YOU NEED 
A CONDUCTIVE LUBRICANT 
YOU NEED CONDUCTO-LUBE, 


Conducto-Lube is an excellent lubricant which is highly 
conductive because it contains pure silver. Conducto-Lube 
was originally developed for use in high speed air blast 
breakers to improve conduc- | 
tivity and lubrication. (Other 
lubricants are often non- 
conductive, even resistant.) 
The uses of Conducto-Lube 
continue to expand — from 
switches and breakers, to 
electronics and virtually any 
application where a conduc- 
tive lubricant is needed. 


Conductivity is demonstrated by inserting 115 VAC test prongs 
into a container of Conducto-Lube and establishing a circuit. Photo 
shows low voltage (115 VAC) continuity through a container. 


ORDER FACTORY DIRECT 












Cool-Amp Conducto-Lube Company 
15834 Upper Boones Ferry Road « Lake Oswego, Oregon 970385 
(503) 624-6426 « Fax (503) 624-6436 
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This miniature Module contains a Laser Diode, Drive Circuit, 
and Collomating Optics enclosed in a rugged, anodized 
aluminum housing. Operates on 3 to 6 VDC. Runs for hours 
on 3 AAA batteries! Data included. 2mW, 670nm output. 


Cat. #voM-2 $QgQee 


Dimensions: 
6.3" Lx 2.2" Hx 1.4" W ay 
This module contains a He-Ne tube and matching power 
supply, all in one housing! Comes with instructions and a 1 
year warranty. Makes an ideal Science Fair Project. Operates 
on 12 VDC @ 600 mA. 
Output: Visible Red 633nm continuous. 
0.5 mW Power Output Cat. #HNKD-10 $HQ20 
1.5 mW Power Output. 3 times the power as above! 


Cat. #HINKD-15 $7500 


Helium Neon Laser Tubes 


09 


Specification Sheet 
Included. 


Tested 1-10 2mW used tubes, Dimert 
sions 9.5” to 11” length x 1.2” dia. 
Operates on 1500VDC @ 4.5 to 6.0 mA, 










Specification 
Sheet 
Included 


1500 to 2000 VDC @ 6.0 mA, 8 KV Start Voltage. Dimensions 






great with the tube above. 





Cat. # LPS-1 


C.0.D’s Welcome. Minimum Order $25 . 
FREE CATALOG 
on these and other related items. 











5035 N. 55th AVE., #5 / PO. BOX 1724 / GLENDALE, AZ 85301 


PHONE: FAX: 
602-934-9387 602-934-9482 
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(800)435-1516 


| |Tek 465 





Cat. # BT-11 


Tested, used Switching Power Supplies for 1 to 4 mW He Ne | 
Lasers, operates on 10 to 14 VDC at 1.5 to 2 Amps. Output: | 


are; 4.5" x 1.5" x 0.8", requires an external Heat Sink. Works | 


HP 8555A 0-18ghz.....$1,695 
HP 85568 20-300khz....$795 
: ek 7L5 Plug-in......... 32,850 


mencvicH INStRUMeENtS 










TECH-SYSTEMS 
WE BUY AND SELL ELECTRONIC TEST EQUIPMENT 
1 Field St. Avon,NJ 07717 fax:(908)774-1009 


PORTABLE 
OSCILLOSCOPES 
Tek 453......50mhz 


SIGNAL GENEAA TORS 


$295 

Wavetek 3001 520mhz......... 31,095 
$450 

HP 8620C mainframe................ 75 
$695 

HP 86408 512mhz................. $2,595 
$995 

HP 86408 1024mhz 


Tek 454.....150mhz 
100mhz 


Tek 475.....200mhz 


HP8672A2-18gh2( sear new) ....$9,995 


[Tek 2465...300mhz 


IP 1710....200mhz $595 
$295 


‘ek 5000 & 7000 series lab 


HP 180D.....50mhz 


scopes & plug-ins available 
HP 86724 Signal Generator 
(Tek 7603, 7613, 7A18A, 
W.G.TFPM-43 level meter 
TA26A, 7B53A, 7B92A, and 


many more in stock) HP 331A distortion analyzer $350 
HP 334A distortion analyzer $850 
Tek 575 curve tracer $495 
Tek 576 curve tracer\fixture $3,395 
HP 200CD oscillator $100 
HP 204C\D oscillator 


141TSpectrum Analyzer HP 651B oscillator 


HP 6544 oscillator 


SPECTRUM ANALYZERS ‘IP 32008 oscillator 


HP 141T mainframe HP 5320 series counters from $195], 


4P 8552B IF section....$895  ‘IP5328A counter 


P 8553B 0-110mhz...$795 ‘IP 415E SWH meter 


HP8554B 0-1200mhz$1,295 HP 3406A voltmeter 
HP 400EL voltmeter 


HP 432A pwr mtr\cable\mount$395| 


HP 435A pwr mtr\cable\mount$s95) 


Tek 7L13 Plug-in........$2,900 
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LOOK WHAT’S NEW AT MCM! 





MCM now has game controller rubber replacement pads for the most 


compuler games on euntia market! These pads Caer commonly worn di 


A&B response pad and select/starl pad. 
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fectiona pad, 


Game Boy Type (For One Game Boy) 
#§3- 1570 | 


Super nS (For Two contig : 
#63-1515 sat ite 9 
Sega Genesis Type (For Two Controls) 
#83-1580, “17%, 


wre 


69 
yn sie 





Game Bit Drivers are used en remove 
tamper-resistant Security screws found 
in many Japanese made consumer 


~ plectronics. 


om lie” hex Size can be used with a standard ‘/4" hex nut 
driver or most rechargeable screwdrivers = 1\/r" length 
= Black anodized steel = Made in USA 


Available In Two Sizes: 

3.8mm Game Bit 

« Used to remove star shaped security screws found 
on most Nintendo NES an Gane Boy aS 


#22-1145... .., 297. 
4.5mm Game Bit 7 

» Used to remove star shaped security screws found 
onthe Super NES and NEG Turbografx game systems 
= Can be used to open Sega cartridges, Nintendo 
Game boy battery packs for service or Ni-Cad battery 


replacement 
#22-1150_- 97 3 ge 


9? eh 


PELTIER JUNCTION 


PELTIER JUNCTIONS ARE BACK !!! 


The peltier junction is a 
thermovoltaic device. Current applied to the 
device will produce heat on one side of the 


| device and a cold surface on the other side. Also, 
| heat or cold applied to the device will produce a | 


voltage. Approximately 1.17" x 1.17" x .12", this 
little wonder is any hobbyist or exporimenter's 
dream come true!! HOW IT WORKS : thermal 
energy is extracted from a region thereby 
reducing its temperature, then rejected to a 
"heatsink" region of higher temperature. 
DOCUMENTATION INCLUDED!!! 


X-BAND TRANSMITTER KIT __ 
$39.95 


Great for testing and calibrating radar receiving 
equipment! Go wild with the latest state-ol-the- 
art technology using teflon PCB, Tet oe ee 

surface mounted parts, and GaAs FET's to 
prove to the world that it is possible for a small 
package to do big Hos and talk about 


impressive buzz words! The X-band transmitter 
is ideal for testing long range X-band receiving 

equipment approximately 15 mW on 10 GHz 

|| with FM pulse modulation. CAUTION: this 
device will activate radar detectors up to 1 mile 

away. Kit comes complete with all parts, 

} schematic, and 2-1/4" x 3-3/4" x 1" cabinet to 

} give your X-band transmitter a professional 
appearance. Operates 

from a 9v battery (not 

included) 


"Game Bit BENE 


#22- 1145 | 


Dp #32-2840 14%, 513%, 512% 


v , 
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#22- 1150 


‘650 CONGRESS PARK OR 





A PREMIER Company 
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ELECTRONICS, ING’ 
68123 PAGE BLVD * ST. LOUIS, MO 63130 
(314)427-6116 
Gece CHESAPEAKE DR. * SAN DIEGO, CA S2123 
(619)279-6802 
2525 FEDERAL BLVD. * DENVER, CO 60211 
(303) 458-5444 
MAIL ORDERS CALL TOLL-FREE 
| 1-800-669-5810 
ELECTRONICALLY SPEAKING, 
GATEWAY'S GOT IT! 


K-BAND FEED 
HORN 
$3.50 (new) 
As used in radar 

detectors and | 

jammers. Ideal to 

design into an ATV 
system, etc. 


= — PRINT : 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
* GATEWAY IS NOT RESPONSIBLE FOR PRINTING 


ERRORS * MASTERCARD, VISA 
ACCEPTED * $10 MERCHANDISE MI 
MAIL ORDERS * FAX ORDERS TO stat z7-3147 


UNCERTAIN, EAT Be SUPPING FIRSTI 


CIRCLE 243 a CARD 
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cin ELECTRONICS 4 


- CENTERVILLE, OH 45459-4072 





TENMA fa Service Cassette with 
ay rVICe Ua! W | 





Outperforms the ree in quality. and performance! — 
‘Operates all VHS makes.and models including the 


aes ‘new 'G" chassis, Throw away hh old jig and 
update your VCR test bench wi 


} this high- quality 
service casselte today! 


The prices shownreflect =. 
the latest information. a 
available. : 


To order, orto 
eivea ae x 
-MCM Catalog. 2 
Call Toll hen Bi elraaetane 2 
1-800-543-4330 


OR FAX 1-519-434-6959 





gow 
4-800-543-4330 


RES-02 


MOTOROLA AMPLIFIED SPEAKER 


NEW $29.95 
The perfect addition to handheld mobile 


operation. Lots of audio power (10 watts) and a | 


cats 
Neve 


large speaker for audio clarity. 
Operates from 8 - 16 VDC @ 
100 mA. Great for any 
requirement for an amp and 
speaker. Includes mounting 
bracket, connector kit, and 
nook: “up instructions. 


COMPUFACTS 
Tips, Tricks, Facts, and 
ecrets for Resolving 
Software and Hardware 
Problems 
$34.95 
A comprehensive, easy to read 


computer troubleshooting 
manual that can be used by sfoliaslonale and 


important technical information that is needed 
when servicing computers. The 193 big pages 
are full of facts, illustrations, and a wealth of 
information based on the *hands-on* experience 


of the author and other service technicians. You 
J) also receive access to the COMPUFACTS onlinel | 


Bulletin Board System. With a modem you can 
connect to this online database to download 
device drivers and jumper settings of US and 

offshore computer products. The manual also 

features many manufacturer's technical support 

and BBS phone numbers. Once you've got a 

copy, you may wonder how you (and your 
| mo a ever survived without it!!! 

i — a i 


novices alike. The Compufacts manual Sarialiies 
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TOTAL SECURITY 





! ALARMS SECURITY: 

i. Police monitored or direct phone dialing systems 

Ie System package kits or individually sold. 

j * Available in wire or wireless fire/burglar systems. 

* We carry and make top of the line Motion Detectors, 
Smoke/Heat Detectors, and Glass Break Detectors. 

* As well as: Computer Alarms, Car Alarms, Life Alert 
Systems. CCTV, and Door entry alert. 


'SURVEILLANCE/COUNTER SURVEILLANCE: 
*® Telephone tapping. bugs, transmitters, receivers, 

1 Scramblers for Voice, Cellular, Phone, FAX. Modems. 
g* Tapping detectors, Bug detectors, Tactical Cameras, Voice 
Descramblers, Night Vision Systems, Covert Devices. 
Encrypted, and Disguising systems. 





PERSONAL SECURITY: 
¢ Caller ID Phone: Displays the caller Phone Number. _ 
© Touch Tone Decoder: Decodes and displays Phone No. No 
need for telephone company subscripuon. 
I* Programmable Scanners: Top Quality scanners that can 
§ also receive car phones and cordless phones. 
® Voice Disguising telephones: Nobody will recognize your 
voice, even your Mom. 
Ie $0,000 - 150,000 Volts Stun Guns, Immobilizing Guns, 
{ Tear Gas, and genuine Mosquito repeller. 


FREE ARI000X SCANNER AND VOICE DISGUISING 





UB ere ale DRAV ING EVERY MONTH 


bro obtain your guaranteed lowest prices info package plus our 
I products catalog — send $5 ““REFUNDABLE”’, when 
Jordcring to: DIRECT SALES CENTER, P.O. BOX 1074, 
BE MOORHEAD. MN 56561. For inquiry call: 701- 232-5107. 


WE ARE YOUR BEST SOURCE 


FOR TOTAL SECURITY 
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“ALL PRICES INCLUD 
INSURANCE & AIR ap 
VISIBLE LASER BU ES ee 


Suit teachers, doctors, 
businessmen, and other 
professionals. Improve and Ae 
enhance all your us 
presentations. 
































Not a kit, bul a complete . 

commercial pen sized laser 

|, pointer at an incredible price! Small pen sized 

* body. Runs on two small AAA batteries. Battery 
life: 2-10 hours. Visible SmW/ red (6/0nM) laser. 
Projects a visible red spot at more than 150 feet, 4 49 


| As used for medica! treatment by some doctors 
and acupuncturists 

.R. NIGHT VISION HELMET 

ToS R Tele RSS 


High quality military binocular 
LR. viewer. Sell powered, and 
; originally intanded to be 
~ mounted on a helmet. Focus 
; is adjustable from 3 feet to 
infinity. 
Reauires | 
some 1.A. | 
iNumination. | 
Powered 
: by one 
eh noe: 15V 
baitery. 
Limited stock. 
























wil cup directly onto 1 
n y 

aaa America 
a. stan and most owner helmets 








A very small complete kit. Includes 
both an adjustable lens and an 
eyepiece. Simple construction 
Instructions provided. Draws only 
25mA from the 9V battery. |.A. 
illumination is required in the dark, and \y 
good ranges are possible with just 










FRA RED 

cf) FILTERS 

glass fillet 
$40. 


ee Jasuc het 
3° P $15 















just be put medium powered focussable torches, 
‘eased wi fitted with an UR. filter. Kit incluges 
jiner em |" | the L.A. tube, lens eye-piece, | 99 
yrs ad electronics kit and the case kit. ‘ 


.R. NIGHT VIEWER - 


: A very ) small t telescopic monocular |.A 
viewer, The assembled scope has high Pas 
| gues military grade optics, and employs 
a prefocussed |,A. image converter tube. 
This tube has a useful response from 600-1300 
nM, thus also making i. useful when working 
with |.R. LEDs, and |.A. laser systems. The 
scope has provision for a coaxial E.HT 
connection, and is supplied with a power 
supply kil, thal features a ready assembied 
inverter on a small PCB. The power supply 
easily fits into a small plastic case. and can be 
| fitted with a belt clip: Also supphed! Al a very 
small fraction of its real value! 

























ape 


$249 
OATLEY ELECTRONICS 


5 LANSDOWNE PARADE, OATLEY 
SYDNEY NSW AUSTRALIA 2223 
PHONE ORDERS 


East Coast between 7 pm and 2 am 
West Coast between 4 pm and 11 pm 


011 612 579 4985 



















| FAX ORDERS | 
— 612 570 7910 
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| Speaker heathens ferris. 6 volume cone! ad a 


| WATE? 
| UATEAD 


OCEAN STATE ELECTRONICS 


PROFESSIONAL, AMATEUR, OR COMMERCIAL — WE'RE YOUR ONE STOP ELECTRONIC SOURCE 
CALL OR WRITE FOR OUR FREE 112 PAGE CATALOG 1-401-596-3080 


DELUX CODE KEY 


Agjustabis, haeany cuty brast base 


Die plated contacts #14 2.9.25 24. 
#16....3.30 #26 
$10.75, | sie tears eee 
1 920.355 | #30, 
| #22.....385  #92....4. 





MASTERING THE MORSE CODE 
This Esper featiues. ie begimner how to hear ihe Moree 
Code. Son of topics coversd ane Audes for practicing 
tha Morte Code. the code alphabet how to send and 
necove code, how to build and hack up a code prachoe lFON 
Totem cacccsscsscs 
T2588 owe cscsces : 
T-37-6 .. 

T-37- 12. 
. 
TB03. .occcssceesss 
1200-2... 


CODE PRACTICE 
OSCILLATOR & MONITOR IN KIT 
FORM OR WIRED 
| Asold-ttate code practios oucilater and momtor that 

ies fhe Latest HC catulry | conta a 7 boli 


| tong corirol tis a attractively packaged with a two 
coor pare! Wilh the acdion of a few 
Parts, tee wt car eaaly be Oooreried 
mio CW moniter. I can there fore be 
Set 25. an operacing ac ater the 
ocho Puna Eepeaey heared 


LINEAR IC’S 
NESSS 
| NESee 1. 
LMTSGN 
| Lara 


TRANSISTORS 
PMI2224 OT 
Sheertck 
enanss 
eed 
oes 
oa 
oS 
epee 
MPF ine 


CD22402E 
CwiSS LS! Sync Genersioy 
$9.95 


UATESt 
UATeI? 





QRP CW TRANSCEIVER KIT 
© Covers 14.0 MHz 0 14,1 MHz on 20 M or covers 7.0 MHz & 7.180 MHz on 40M 
* Avadable on 20M or 40M band 


+ Supero: Superhet 

+ Sangig signal recover 

= OW crpial ladder titer 

= VEO tuning with werner dial 
« AIT eecenter Gelent contre 


+ Sent break-in 

* 12700 opecaiion 
Cision presfainied, punched & sikecreened cabinet 

* 100% completa kt with insiructons, Nicthing ee to buy! 
* Measures (HD): 2 ll 6 ia" © Be 

+ Weight 24 oz 
QRP-20 .........< 


QRP-40 wu... 


UN ees GIs pysecntuerervextoraeeyyeettelier 
AOM VERSION u..cccesseeseeens 


9 149.95 
9149.95 


DATAMARK DRY TRANSFER 
TITLES AND MARKINGS 

(LETTER AND NUMBER SHEETS) 
Each set covers a soecialized area of electronics 
Tile iets contain five 3 14> x 5° tile sheets and 
One letter-fumber shee! Tie [hres aloha sets 
Doan sit sheots of letters and numbers ifan 
RG of black, white pnd god. Al tithes 15" 


AUDIO, TV AND HI-FI 
Tiles cover the aucio broadcast, recording and plereo areas. 
K56B Black (K58W White) Audio Titles . 


AMATEUR RADIO AND CB 
Set is designed for marking all AF and communications equiprwnnt 
K59B Black (K59 White) Amateur Radio THN6S .....sscccerersrsrrnsens 


TEST AND INDUSTRIAL 

Has numerous Dtlen for marking scoped, mater anah Terk, piotiens and mcs other tndt 
equipment: Aled uted for ang mdusirial control system panels. 

K61B Black (K61W White} Test and Industrial Titles ................. 


MARKS AND SWITCH PATTERNS 

Contain rotary swrich patients, arrowed, lined, Graduations and numbers. Single eel contain 
both black and white sheets. (lack and White assortment} 

K62 Marks and Switch Paiterns 


ALPHABETS AND NUMBERALS, 1/8", 1/4", 1/2" 
Sets have 3 black, 2 white and 1 gold sheet of letters and mutrbers 


K63 1/8" Letters and Numbers , 


34.95 


MAGNET WIRE 
Pian enamel Soid tare copper 
For iwnding cols, anelotnets and 
fordids. Precis for 1M ID ipook 


TOROIDS 

FERRITE 
FTS7-64 occ... 
FT50-83 0000s 
FTSO-69 oo... 
FT GOTT vcssscrass s 
FTBS49 woes Vi, 
FTB2-67 ...... 
FT82-68 ....... 


WE STOCK A COMPLETE LINE OF 
TOROIDS AND BEADS. 


Soluhon of pure polyenes in eolvents Dries 
fae? ond inet & Cia! protectey ConEn on 
=" bonods, ool and frandionnen, with ho of 
=" mean "ec on meiuctve values May oo 
be eed a8 a cerned lor moked of labnrated 
fers mate of poet rene 
(Bettie wan Brush 2h o¢ So m4 


MAKE CIRCUIT BOARDS 
THE NEW, EASY WAY WITH 


TEC-200 FILM 
JUST F EASY STEPS 
» Copy Grew pattern 
on TEC-200 firm 
ing any paain 
paper copier 
* fon bit on to 
copper clad board 
+ Pool of fimand etch 
neoddiars Bia) tee 
Wen Complete Inetructions 


5 SHEETS 
10 SHEETS i. ..10 
20 SHEETS 


FS ic 4.50 
#36,...,4.90 
38... 495 
AD §.10 


REGULATED POWER SUPPLIES 
13.6 VDC 
Ported tot hun equa, Cas, car Sieoreo Ss and 
othe 13.68 VOC tere. LED on indicates shod orcut 
probecton. Binding powt cotoe 
AMP 
S 4AMP 

eee OO a - 6 AMP 

8 i Ps 10 Ale 
20 AMP .. 
30 AP 


MINI-CIRCUITS SBL-1 
DIODE RING MIXER 
: ocr (cacti ag 0 per 
LORr » 1-H 
AF OC = S000 Mints 


— 36.75 


MINIATURE TOGGLE SPIES 


| 3A 125V Solder Terminals 
SPOT ON-ON $1.25 
DPDT ON-ON $1.50 


SIGNAL INJECTOR! 
TRACER KIT 


Theat handy toate @ both o eqn! 
generico and recover Ana 
Genetic? vee it io check Out Bn 
armpldmr, utage by slage Alec toate 
AM radio IF and AF stages, As a 
eRONNOT POU CAN oi point whoa iA 
ceteris pat conete. Will tranarn 
And recive biemnuEaneoutly 





LOGIC PROBE KIT 
Hand hoi Dept Loge Probe 
Provides COMVErMaN ond proce use 
inthe measurement o logic Greufis 
It daplays logic Mrvele (hegh or kaw), 
Pulses and voltage inangients dawn 
to 300 nancseronds. Hagh miensity 
LED headoutse provide inttart 
response 16 tha blogic state 


TO ean 


Call 1-800-866-6626 ORDERS ONLY 
(Catalog requests can not be taken on toll 


free number.) “a REM, 
4 | rete Ls 
8 a.m.-6 p.m, EST ! ) 


Monday through Friday 
OR WRITE TO: 
Ocean State Electronics, 





P.O, Box 1458, Westerly, R.l. 02891 


OR FAX TO: LOCAL CALLS USE 
(401) 596-3590 596-3080 

It paying by CREDIT CARD include Card No. 
and Expiration Date 

Mail in orders please include $4.00 shipping 
CANADA $7.00 - OVERSEAS $12.00 

Minimum order $10.00 

R. |. Residents add 7% Sales Tax 

ORDERS RECEIVED BY 1:00 PM EST— 
SHIP SAME DAY! 

FREE SHIPPING ON ALL MAIL IN ORDERS 


OVER $25.00. 
NOT VALID WHEN COMBINED WICAT. ORDERS, 
Applies to UPS Ground In Continental U.S. Only. 


PRICES SUBJECT TO CHANGE 
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| neve al pug 


DIGITAL CAPACITANCE! 


INDUCTANCE METER 

DIGITAL LOR METER mapasures 
inductance. capectance and ressiapce =| 
At Last! An LOA meter that everyone can 
aftond Now you can measure cods, 
=, tranilormens: chokes from 1H tp 200 | 

A Capactors tor |): pid to 200 mid and 
reeiors rom: ohm to 20 meg ofrne. 
Alin ome Ranier insirurreerit 
MODEL LCR-1601...... 9119.95 


VERNIER DIALS 
1-1/2" Cearmeter 0-10 Martung «$8.25 
1-12 Darreter 0-100 Marking $9.25 
7 Cumeter 0-100 Marking $10.25 


SIGNETICS NE602AN 
fauainced MaevOSC Popular 2 among 
eupermerniats for Guiting DC and super-het 
ley 


$2.49 BUY 3 OF MORE ...32.25 


200 WATT INVERTER 


Pips iio pte bpihiter and rund 


-? TV with VCH 
= MLC LORE 


10 i615 vots DC 
: 218 welts AC true AMS 

20) Warts cana 
200 Watts for 2 mmotes 
140 Waite continously 
Sree 21? 

Weg 1S ounces 

Warranty’ 3 pea 


| TRIMMER CAPACITOR ASSORTMENT 


Top QGualty May conan eome two and 
Thine gang as wel = te 
GT raecrescts reeset teens 31.50 


VEANIER DRIVE 
American made 61 verhier dmve: Has 
Cual plate mounting thangs wath two 
tapoed holes (2-565) for cad mou 
input & output mate with 14" shah 


$10.75 


61468 POWER TUBE 
Alogi Popular Power Tube 
Une Jn HE Tranenitiors 

MEG SYLVANIA ,$16,95 Each 


CALL US FOR ALL YOUR TUBE WEEDS 


EDGEWISE MOUNT S-METER/SWR | 
200.4 movement. Scale peace signal (-6Ocn. Has two 

bat llanges WER hole for mounting 
Moatures approx 1 UPWat eon 7H $4.00 | 


PotuA movement. Scoala 
roads both signal (O30dn) and 
SiWVA} Sane mounting as above 


‘Measures Tae Wet 1D SH 


RECTIFIER DIODES 


IN4001 
IN4002 
IN4003 
IN4004 
IAaOOS 
1N4006 
tNAGO7 
IN5400 
INS401 
INS402 
INS404 
IN5406 
INS407 
1N5406 


COPPER CLAD > 
PC BOARDS 


One c copper phate base 
Single sided 


ties ed | 
.- $2.00 


MULTIVOLTAGE 
AC ADAPTER 


Riated SOKA 

Input 11 7VAC 
Output 3V, 4.8V, 6, 
7.6, 9V, 12¥ OG 
Polanty switch 
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Learning Electronics made FUN and EASY 


2o% ——- with UCANDO’S 


‘Unique Computer Animated Videos 






Part 1 DC Digital | 
Part 2 AC Digital 2 
Part 3 Semiconductors Digital 3 


Part 4 Power Supplies Digital 4 
| Part 5 Amplifiers VCR Maint. & Repair 
| Part 6 Oscillator _ Intro. to VCR Repair 





To Order Yours Today Call: 


1-800-678-6113 


Visa & Master Card Accepted 
| Mail Check or Mey Order to: 
= Only $34.95 each —s UCN Vicks 
| P.O. Box 928 
Copyright ¢ 1988 UCANDO VCR Educatioaal Prods Co. Geenille, ! 45331 
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: "MINIATURE POWER ALUMINUM RACK 
EQUPMENT REQUIRES _TRANSFORMERS | AND CHASSIS BOXES [2% 


OSCOUNT 
FEATURES: 
urges Ou of 8 wa ot pe DESIGNED FOR SMALL LOT PRODUCTION 
, | EASY TO FABRICATE (DRILL OR PUNCH HOLES) 
SHIPPED UNASSEMBLED (FLAT) 
ALL MAIN PANELS ARE FLAT 
FRONT AND REAR ARE CLEAR BRUSHED 





pieces of each 2-56, 440, and 6-32, with both 


pan head Philips and flat head Philips for a ® ANODIZED, TOP AND BOTTOM PANELS ARE BLACK 
professional lock. The hardware kis are 


BRUSHED ANODIZED, END PANELS ARE BLACK ANODIZED 
| available in nickel or black nickel finish. 


| The lengths available are 1/8", 1/4", 3/8", 1/2*, | = | = BLANK PANELS 
5", 3/4", and 1", with fiat washers, nuts and) | i j -=, 
| KEPS nut supplied in a mult- compartment) 
| plastic box There is also @ metric version 
| lengths of 2mm, Imm, 6mm, Bem, 10mm, 
1amnm, 20rwn, and 25m, wth fel washers, nuts _ 
KEPS PINS ARE 700 FROM CENTER TO CENTER 
= rane, PLACED i THE CENTER OF THE UNeT 
GRAND ASSORTMENTS: | 
GA-1 USA Standard 2-56, 4-40, and 6-32 Nickel ff | 
Plated ......... $4995 RCE TV 


GA-2 USA Standard 2-54, 4-40, and 6-22 Black 
Nickel Plated .... $40.95 | “waTAce 


GA 80 Standard are Imm, and 4mm Nickel 24 $10.00 $8.3357.3456.90 fi] 


10 1050 842 7.71 7.25 a RACK BOX 
5 10.75 695 7297425 PASS) aa RACK ctelabelie 

10 3050 B42 71 725 | 
67 10.75 £95 7.89 742 


SEBCOM ING, 2100 WARD SAVE 120-12 & 10.75 6.95 789 7425 
HENDERSON, NV 850154249 USA [MPT-D15 — 15-0.15 4 11.00 9.16 8.07 7,59 
BOO-4-MS7(ORDERS) 702-585-3400 | 
(FAX) 702-565-4828 PREPAID ORDERS 

i SHIPPED UPS GROUND NO CHARGE 
ND DAY AIF 810.00 NEXT DAY AIR $20.00 


Sas ca areca ta aal 
ff a oe oe et eo Gl 





Sa Sessed esi eesee cence 


ENGINEERING DIMENSIONS. WE ALSO STOCK PUNCHES AND INSTANT LETTERING. — WaWidth, D=Depth, H=Height icHaane DeDepth 
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Dial 317 849 8683 to get instant tech information FREE from your Fax! 
You can obtain specs and info on these products and more by dialing our Fax Facts <i 
automated service. Call our number from your fax, then request the document as listed 






ACE Communications Morilor Division 
10707 East 106th Street Fishers, IN 46038 











AOR AR1000XLT 


cal ieee nobel vlyel omar BN 


Reavoat 
760XLTM 
$249.95 
100 Channel 
800 MHz 
Five banks of 20 channels cach. Covers 29-54, 








AOR 900 $199. 95 
100 Channel 600 MHz 
Five scan banks 5 search 

banks. Covers 79-54, 118- 
174, 406-512 and 830-950 
MHz (no cell lock). Edameces beans poarch duley. 


$429. 00, ea 118-174, 406-512 and 806-954MHz (with cell Seen =a AOC ek ek Ee 

Miconntve = lock). Features scan, search, delay, priority, antenna Size: 7 3/8 x 6 15/16 x 1 S/S. Wt: 
memory backup, lockout, service search, & 7.5lbs. Fax fact document #650. 

1000 Channels keylock. Includes AC/DC , settee . a 

DOK, 4g J4SGuNaHE antenna. Size: 7 3/8 x 6 15/16 x 1 5/8, W, Bearcat 200XLTN 

programmable hand held. Ten rage in te, 7-Sibs. Fax fact document #550. $239.95 200 Channels800 MHz 

search banks. Lockout on search and scan. AM Bearcat seine pice emsainnie, 

si Pea pelecaabte seat search oa crea, ooo) 29-$4, 118-174, 406-512 and 806 

Toe race Ste cae ”* $199.95 956MHz (with cell lock), Features 

wall plus cig charger included along with belt eee seam oe Poet - 
1] ban mem backup, search, 


clip, case, ant. & earphone. Size: 6 7/8 x 1 3/4 x 
2 1/2, Wt 12 oz. Fax fact document 4 205. 





Five banks of 20 channels each. Covers 29-54, 








keylock. Includes NiCad & Chrgr, Size: 1 3/8 x 2 


118-174, and 406-512MHz Features scan, 11/16x7 1/2. Wt 32 oz. Fax Facts # 450 
AR2500 search, delay, ea pageduenn sane Bearcat 100XLTN Now $159.95 
$420.00 cach ming nim Sox: 73X6INIGX Lotechatatierteneman kates 
Sanu Samar a rah Fax fact cocument #570. Bearcat 70XLTP Only $139.95 
Car arca 20 Channds Keyboard Programmable. 
es me 560XLTZ 10 Band and Held wih Ni Cod & Charge. Fax facts 8478 
62 Scan Banks, 16 Search Banks, 35 Channels $99.95 Bearcat 55XLTR Now $99.95! 
per pon dicks EF fisayt for peer fee 16 Channel 10 cnatentcn wee sade ease 
pascueee WEM, 10 Band —= 
CW/SSB. Priority bank, delay/hold and Compact, digital . unit covers 29- 


selectable search increments. Permanent memory. 
DC of AC with adaptors. Ming Brkt & Antenna 
included. Size: 2 I/4H x 5 S/BW x6 V2D. Wt 
Ilb. Fax fact #305 


54, 136-174, and 406-512MHz. Features scan, 
WX search, delay, proority, memory backup, 
lockout, review,& auto delay. Includes AC/DC 
cords, mtng brkt, antenna. Size: 73/8 x 6 15/16 x 








neareat 855XLTE Now $179.95! 


SQ Channels Keyboard Programmable with SOMHz LCD 
display, lock, priority, Search, WX, Fax facts #655 


AR3000 ESTE WE 2.Sibe. Fax Beck document #590 = Bearcat 142KLM Only $87.95 
$1095.00 Trident eae ada LED sity lockout, piory, WX 
400 Channels TR-2C yaaa eee eee heen my 

100KHz to 2036MHz $89.95 Bearcat 147XLJ Now $93.95 





Extreme coverage, excellent sensitivity, plus 
attenuation to eliminate interference. Top rated 
receiver in its class, offers AM, NFM Wide FM, 
LSB, USB, CW modes. RS232 control. Lockout 


in search. 4 priority channels. Delay & hold & ena cee a Barro el oily erence Bearcat 
Freescan modes. AC/DC pwr cord and whip ant. | &' 98% & heavy duty magnet S00XLX 
. we Base Antenna. 75 to }000MHz coverage with 5 of coax. 

included. Size: 3 1/7H x 5 USW x7 7/8D. Wt | Ay mounting hardware included. BNC AS 300 $59.95 $239.95 


2lbs., 100z. Fax fact document #105. 


Scan/CB with ani radar datactor 
Scans by slate Channels in low, 
high, UHF & T bands. Weather, 40 ch CB 
receive plus mobile relay. Size: 7 3/8 x 6 15/16 x 
1 5/8. Wt: 2.5lbs. Fax fact document #580. 















External Speaker, Bace or mobile mount. M5190 $19.50 


16 Channels with 10 bands, Track tuned, LED display, pnonty, 
WX search, review, mernory backup. Fax facts #670. 


Bearcat 172XLM Only$124.95 
16 Channels with 10 bands, Track tuned, LED display, priority, 
WX search, review, memory backup, Fax facts #680. 


12 bands and 40 channels with 800MHz and 


Free Stuff | Wide Band PreAmp. Vecwble pein up to 2B coves 100 

Rea KHz to 1SOOMHz. $Vbatt included. BNC. GW-2 $29.00 0 
Demo disk of SCS (scanner ; nothing cut out AC or DC. Fax facts #690. 
control sysiem) software for AR . ee ae eee Se 





3000 & AR2500. Call toll free fons 

to order. Also, Free wih AR2S00: Control 
software, a $49.95 value. Allocation chart of all 
voice frequencies. Dial Fax Facts for doc. #999. 











tend scanners, Quarte locked, 9V batt. DCE $99.00 
Extended Warrantier: A Service, Extended warrantee: 
evadlable for most models. Call for quote. Outofwaranty | 
service by ex- Bearcat/Regency factory techs. Call for quote. | 





VHF hi band programmable mobiles as low as 
$299.95. Call for quotes or Fax Fact #755 


ee ee ee ee erae ae ira er eae epnereteeeaereees tt eteea Ce RHR RSPR RRC Ce ee eS een ee ee 


; Call Toll Free, 24 Hours a Day! Dial 7 800-445-771 7. Fax Toll Free, 1-800-448-1 084 
800 numbers operational in all SO states, plus Canada. For international voice lines, dial 317-842-7115 or fax 317-849-8794 
ACE Communications 10707 East 106th Street, Fishers, IN 46038 










et@ttpttintesetinheinaana 


:| Service & Support hourx Mon.-Fri. AM to6PM, Sat 10-4EST. MasterCard, Viea, Checks, Approved P.O's & C.O.D. 

: (add $5.00) & AMEX (add 546.) Prices, specificatons and availability subject 'p change. Fist rate shipping & handling charge, $4.05 MasterCard 
+f perunkt Express shipping avaiable no express C.0.D. One week fal, no returns accepted two weeks aller onginal receipt | 

. without substantial restocking charge All units carry full factory warranty. indiana residents add sales tax 





ft tititirtitiaititsatetiseteteetiaeteeeenereaeteetetee tee ccc cc ce Cc CT CC CCC CCC Cc CCC Ce CC cc CC Cc ee oe ht 
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Grill Guides 


Ball and socket type’ grill 
guides for attaching 
speaker grill to cabinet. 
To use, simply drill the 
appropriate size holes in 
cabinet and grill frame. 
12 pair per package, 


#RJ-260-367 


Intemational inc 









Triplett DMM 


| The Triplett mode! 2202 digital multimeter is a full 
function DMM with built-in transistor and battery testers. 
Large, easy io read LCD display. Rotary switch for easy 
one hand function selection. The test leads conveniently 
altach to meter 60 they are always in reach. Test leads, 
manual, and carrying case included. 
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: | Pickering Headphones 
15° poly woofer 







with a 60 oz. = ie: ©). We made a special gq 
magnet and 2” \ a a buyout directly 
voice coil. Minera ie ae, , from the 

filled poly cone ibe Aa manufacturer 

with poly foam SS on these super 

surround. Poly quality personal 

cone provides headphones. 




























Honeycomb Tweeter 


Unique tweeter © 
with a squana 22 
diaphragm of (998 
honeycomb 
material. aalie 

| Diaphragm is 1 

| square. Excellent dispersion. 13/16" 
voice coll, Frequency response: 2,000- 

} 20.000 Hz. Impedance: B ohm. Power 
handing: 25 watts AMS, 40 watts 
maximum, 4" x 3-1/4", Limited 
availability. Net weight: 1 Ib. 


-#RJ-279-110 SB Ete 





This 85 piece kit contains a selection of 250, 


350, and 450 volt electrolytic capacitors: 5 
pieces each of 1, 2.2, 3.3, 4.7, 6.8, 10, 22uf 
and 2 pieces each of 33, and 47ul, 250V 


radial caps. 5 pleces each of 1, 2.2, 3.3, 4.7, 


TOufand 2 pieces each of 22, 33uf, 350V 
radial caps. 5 pieces each ol 1, 2.2, 4.7uf 
and 2 pieces of 10uf, 450V radial caps 
Over $62.00 wholesale cost if purchased 


Fluorescent Work Light 


Handy light operates on 120VAC or 12VDC. 
| Puts light where you need it. Extra bright 
15 watt tube. 15 foot oil resistant power 
cord with wall adaptor and cigarette lighter 
plug. Two hooks provided for hanging. 


Net weight: 2 Ibs. 
#RJ-360-490 $182... 


5-1/4", 2-Way Pioneer 


5-1/4" paper cone 
wooter with a 1° 
post mounted 
polymer tweeter, [9 
4 ohm impedance. © 
Response: 100- 
20,000 Hz. Power 
handling : 35 watts 
RMS, 50 watts maximum, 2-3/4" 
mounting cepth. Limited availability. 


Net weight 2-1/2 Ibs, 
#RJ-269-065 $1232. 


Mini Super Tweeter 
Super paper cone 

tweeter with silver mylar 

dust cap. Impedance: 
8 ohm, Power handiing 
capabilty: 2 watts 5 




























proper internal 

Gamping to help control cone motion at 
high power excursion, Power handling: 
100 watts AMS, 145 watts max. 

VAS= 10.9 cu ft, QTS«,53, fs= 30 Hz. 
Frequency response: 20-3,000 Hz. 
SPL= 98 dBiW/1M. Impedance: 4 ohm. 


Net weight: 9-1/2 Ibs. 
#RJ-292-070 $6420... 


10", Thruster Car Woofer 











) Heavy duty car woofer capable of handling 175 watts 


| max (125 AMS). 4 ohm impedance. Palymerized 
paper cone with red poly foam surround. Resonant 


| frequency: 26 Hz. VAS= 5.89, OMS= 4.6, QES= .27. 


OTS= .26, Frequency response: 30-2,000 Hz. 
Magnet weight’ 38 oz, 2° voice cou. SPL= $2.08 
1W/1M, Net weight: 6 Ibs. 


#AJ-293-090 





" resonant frequency. 

| Fest Poly Woofer _. | Deluxe In-Wall Speakers ani ye) Weather resistant 
evened ian s S)\, Pertect surround speakers. Customize your Partai 
| superb flow bass. Mineral _ J media room with these super quatity, in-wall ; surround and two color 


| filled poly cone assures 
frequency sound that is 

| smooth, tight, and low in 
distortion. 2° voice coil, 
power handling: 85 watts 
RMS, 130 watts max. {s= 43 Hz. Frequency 
response: 25-3,000 Hz. SPL= 95 dB iW/1M. 

| Impedance: 4 ohm. 40 oz magnet. VAS=1.8 


= 


| cuft., OTS= .34, OMS= 10.92, OES= 35 
Net weight: 8 Ibs. 
#RuJ-292-030 $45°% |. 


The Loudspeaker Design 
Cookbook IV 


This book describes the “science™ of 
loudspeaker design, however applying it is 
an “art”. Using the information in this book 
will yield hundreds of possible variations in 
Speaker design, with some subtle and nol-so- 
subtle differences. 1991 copyright, fourth 
edition. Author: Vance Dickason. 


154 pages paperback, 
#RJ-500-035 $29°%., 


PARTS EXPRESS 
340 EAST FIRST ST. 
DAYTON, OHIO 45402 
LOCAL: 513-222-0173 
FAX: 513-222-4644 
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1" dynamic high \ 
velocity element 
with strontium 
ferrite magnet. Adjustable headband 
with foam ear cushions. 5 ft. cord to 
3.5 mm and 1/4" adaptor included. 


#RJ-249-100 


$298 





| design allows easy installation inneworexisting 


RMS. 9-1/16" voice 
coil 1-1/2" diameter 
| cone with mounting 
tabs, Mounting holes: 
1-7/8" on center. 
Limited availabulity. 


#RJ-279-120 


| Duracell “J” 


Popular TV/stereo 
| remote control 
battery. Size "J", 
6 volt alkaline. 
Duracell #7K67. 


| #RJ-140-090 $340 


Each 
15" Thruster 


Super duty, 15" car audio 
bass driver. Low 25 Hz 4 

















individually. Net weight: 1 Ib, 
#RJ-020-950 $492 Each 
3” x 5" Speaker 
Standard radio 


| and TV speaker. 


16 ohm impedance, 
3 watts maximum 
power handling. 

| Limited availabilty, 
#AUJ-299-115 


+ # 





$2 eae 





Large input cup with push 
spring terminals and 4 lug 






mounted housing measures: 
4° x 5-1/2" outside diameter, 
4-5/6" x 3-1/16" mounting hole 
required. Limited availability. 


#RJ-269- 220 












speaker pairs. Full size 6-1/2" woofer, Heavy 
duty 1" soft dome tweeter. Built-in crossover. 
Fits any Standard 2 x 4 or larger wall, Retrofit 


| printed dust cap. Power handling capabiety 
f is 250 watts (170 watts RMS). 2° high temp 
cae voice coil with rear vented pole piece. 4 
ohm impedance, 50 oz. magnet. Frequency 
response; 23-2,000 Hz, VAS= 19,04, OMS= 
3.96, OES. .21, OTS= .20; SPL= 97:85 dB 


1W/1M. Net weight: 11 Ibs. 
#RJ-293-150 $5925... 
>| 





walls. Response: 50-20,000 Hz. 8 ohm impedance. 40 watts RAMS, 60 
watts maximum. Includes provision for easy 70V/25V transformer mounting. 
Overall dimensions: 8-1/2" x 12°. Net weight: 3 Ibs. 


List 
#RJ-300-036 $299 $99%., 


Right Angle Cabinet Carpet 


1/4" Phone Plug This high quality carpet conforms easily to 
M sharp corners because it has no stiff backing. 
( on 0) You can also stretch it to cover irregular 
shapes. This is the covering of choice for 
car, stages, and amplifier cabinets. Carpet is 
strong yet @asy to cut with knife or scissors. 
Adhere with spray adhesive or latex contact 
cements. Provides protection and good 
looks. Sold by the linear yard. 54° wide. 


#RJ-260-765 (Dark Charcoal) 
#RJ-260-767 (Medium Grey) 
#RJ-260-768 (Jet Black) 











$395 


#AJ-099-020 Per Linear Yard 36" x 54" 





ODE, 


| «30 day money back guarantee * $20.00 minimum order * We accept Mastercard, Visa, Discover, and company 


C. O. D. orders. + 24 hour shipping « Shipping charge = UPS chart rate + $1.00 ($3.50 minimum charge) « 


| Hours 8:30 am - 7:00 pm EST, Monday - Fnday = 9:00 am - 5:00 pm Saturday. Mail order customers, please 


call for shipping estimate on orders exceeding 5 lbs. « Foreign destination customers please send $5.00 U.S. 
funds for sceleieg. postage = 





CIRCLE 262 ON FREE INFORMATION CARD 


| PARTS EXPRESS 
| 340 EAST FIRST ST. 





lsotip Butane 
Soldering Iron | 
The ideal soldering iron 
tor field repairs where no [= 
AC power is present. 
Operates for up to 100 
\\minutes of continuous 










Power Cord 


Super duty power cord. | | 

14ga.. conductor, | | ea 
4 tt length. Limited A Standard butane a 
availabilty. Black color sae —* Tip 
ers-ti9-010 $122, temperature 's ac,ustapie 


up to 1067" F. Iron also : 
comes with a torch attachment wruch 

@asily Screws on in place of the soldering 
tp. As a torcn, one rena will prowde up to 
1 hour of continuous flame. Temperature 
is adjustable up to 2372" F. A protective 
cap with a built-in strker is included. 


Limited one year warranty. 95 
#RJ-370-235 $242. 


| 12VDC, 800mA Adaptor 


Fisher Price battery 
charger. 120VAC input. 

| 12VDC, 9.6W (BOOmA) 
output 6 fi. cord with 

| special connector. 

| Limited availability 


| #RJ-120-361 $4% 
VCR Parts perenne = 


Convenient assortment (55 
of clips, washers, [ 
springs, and screws. 
10 pieces oach of 4 
sizes of "E* clips, 10 [ie all 
pieces of 2 sizes of = eee 
retaining rings, 10 pieces of 14 siz6s of 
washers, 2 each of 8 sizes of tension and 
compression springs and 24 assorted 
screws. Total of 246 pieces. 


#RJ-430-315 $6. 


Speaker Sealing Caulk 
Special rubber 
compound Quickly 

| and easily seals ‘Ff 
speakers into cabinets. (xs 
Elimmates vibration - 
and ar aks. Sold 
im 144° x 36" strips 
Sinps are sell-adhesive so they scx 


Cable Tie cL 





- Monitor Power Jack 
Standard computer 


Spray Handle 
Fits most paint 


#RJ-269-300 





7-1/2" x 2-1/2" x 8. 
#RJ-265-950 


Hinged 7 section antenna. 19° extended, 
5-1/4" collapsed. 32/167 threaded base. 


Excellent antenna for portable radios 

TVsand core. Ee Deluxe esa 
lar connector _* 

#pJ-210-200  50E,., | cade Tv systems. Ful . 


attached ferrule for hex 


Quality 30 Watt Iron 


wn) oh =. ‘~ * - 
oS ras So 
Economical 30 watt iron with replaceable 
| tip. Blue plastic handle. 120VAC. A 
quality iron at a reasonable price. 


crimp. Securely holds 


a 
AG-59 cable. : 


wrJ-o90-355 9 176, 
Matching rransiormer 


Adasts 75 ohm coax to 300 ohm twin 
lad (or vice-versa) at antenna or 
television. 5-90 MHz UHF/VHF. 


Kester Pocket Pack 
et 
Pertect tool box solder supply. The 


wire feeds conveniently from the 


handy dispenser tube. Pocket clip 
attached. .031"° diameter somer. 


5 ounce (approximately 15 feet). 


Very high current power pack Will run 
most camcorders up to 10 times longer 
lead acid type battery. Fuse protected 
with cigarette Eghier output. Comes n 





#nu-370-050 $122, _| | #ru-140-603 


DAYTON, OHIO 45402 
LOCAL: 513-222-0173 
FAX: 513-222-4644 


| TNC Male Crimp-On 





| (ForRG-S9 


| and RG-62). 


Pie 
re " 
e a 
a) 
“T.: 
a 
4 
ha . a“. 





Technician's Turntable 


_| Outdoor Phone Jack 






| housing 





associated with | almost anything. Great for 
outdoor Usa, securing radar detectors ta 
J | Formgasket | yourdash. Each piece has 
| under snap shut lid prevents water a sell adhosive back. 
| leakage. Complete with mounting Thousands of uses. 





| screws. Limited availability. 


















Belt Camcorder Battery Pack _ 
iZV, 6.5AH sealed 


padded case with quck release bet and 
UL approved charger. Net weight: 6 ibs. 





CALL TOLL FREE 


1-800-338-0531 


CIRCLE 262 ON FREE INFORMATION CARD 


8 Position Oe Switch | 










Gre 
#rJ-o90-1000 $128. 


12V, 2.3AH 
| Camcorder Battery 
Popular Sea va! use 


Turntable to speed repair of VCRs, TVs 
end more. Lets technician easdy turn 
unit for convenient repair, 20° diameter. 
White color. Net weight: 5 ibs. 

Q95 ulacturers. 
#RJ-360-425 = H1QE2., | Simorsions: 7.17" (L) x.94° (W) x 2.42" (H), 
) | Weight: 1-1/2 Ip, 











Heavy duty, 


withstands the 
harsh conditions ° 





































#RJ-265-900 





6 ft. AG-59 cable with a push-on “F~ 
connector to a combination 75 and 
300 ohm batun (switchable 
between 75 and 300 ohm). 


3.5 Amp DC Power Supply 






San-O brand fuses Sold in boxes 


of 100 pieces. Special buyout price. 
| Limited availability and values. 


#RJ-070-421 (5a) $3°° 
#RJ-070-429 (2.54) Per 100 
Mini Headphone Extension 4 quaity, compact 12VDC power supply. 


Add 6 feet to your mini Pertect for testing car stereos, CB equipment, 
headphones. Gives the radar detectors and other 12VDC items. 
user added mobility when Regulated 13.8VDC, 3.5 amp continuous, 
listening to personal + 5 amp surge. LED power indicator. Binding 
cassette players. post outputs. Net weight: 4 Ibs, 

$23 224: 


#RJ-240-090 #RJ-120-500 




















$1 Bees 


Unfinished 6" x 9" Cabinets 


You can paint or finish to your king. Deep 
enough for extra large magnet speakers. Flush 


mount design for rear deck balfie 
Dimensions: 1-2/8" x 8-1/2" x 62a" x 5° (tapered 
back). Sold in pairs. Net weight: 5 Ibs. per pair 


#AJ-260-450 = 2 Pair 





FREE CATALOG | 


MON SI1U0N99/3 266) Jequiajdag 


60A53 


Use professional-quality PCB 
design software to save 
time and money! 


QiCAD is a full-featured printed cir- 
cuit layout package that gives you 
everything you need to design circuit 
boards quickly. 


AUTOROUTER 
POWERFUL EDITING 
HPGUDMPL PLOTS 
GERBER 

POSTSCRIPT 

EXCELLON (DRILL) 
ENGRAVED PROTOTYPES 
EGA / VGA compatibile 


$4 95. 00 complete price 


FREE working student version! 


2161 W. Williams Ave. Suite 281 
Fallon, NV 89406 
(702) 423-1601 (408)459-0903 BBS 


| The use of sur- 
face mount 
technology 
makes this tho 
smallest FM , : 
tranem itter = ~ ra 
can buy! Th . 
not a toy, Rout 
performs most 

| units on the market today. Our E-Z-kit 
has all the surface mount parts pre- 
assem bled fo the circult board. 


| XSTS00(E-Z) E-Z Kit...........$39.95 


The Use of sur- 
face mount 
technology 
makes this the 
amallest 
telephone 
transmitter you 
can buy. 


& 2 





line, itcan transmit a 


assem bled tothe circult board. 


a” 


The XTT100 Ie a baltery powered 
} phonetransmitterwith arangecfupto 
| one mile, H only transmits when the 

phone is being used In order to con- 
serve battery 


| XT T100(C) Kit cccceeseveeeeeee $35.95 | XBD200(C) Kit... ceveoeseee van $ 44.95 


aes Soe 1 ae MHz! 
em an au Pp 
cothetnamatiant sea 


WE ACCEPT VISA, MC, CK, MO 
One Sa 
CALL 1-602-829-8152 OR 
WRITE FOR A CATALOG 


Electronics Now, September 1992 


6BOA54 








reted by the phone 
phone con- 
vorsation upto 1/4 mile. OurE-Zkit 
hasallthe surface mount parts pre- 


| transmits a pomesieeab nee b 


The XBD200 quickly locates hidden 


TOLL FREE 
PHONE ORDERS 
Bes eel 


CIRCLE 261 ON FREE INFORMATION CARD 







EPROMS (24,29 aod 32 pine 
2708, 2758, TMS2716", 2716 | 
27C 16, 2516, 2532°, 2564* 
68764", 68766", 2732, 27324 
2732, 2764, 2764, 27C64 
27128, 27128A, 27C 128 
27256, 270256, 27512 
27C512, 27513", 27COi1* 
27C010, 27C 1001 (1 MEG) 

| 270020, 2702001 (2 MEG) 
2700-40, 270.4001 (4 MEG) 

do PIN EPROMS */. 2 4 4 MEG 
27C 1024, 27C 2048, 2704096 

| 27C210, 27C220, 270240 
















SUPPORTS 






‘READS AND CONVERTS 





“APPROVED PROC ‘RAMMING ALGORITHMS - 










| *PROGRAM DEVICE(S) 
FROM DGK FILE 
*READ DISK FILE INTO 


BUFFER 
} *READ DEVICES) INTO 


SAVE DEV 









SFTW ARE AVAILAELE c 











| ji P.O, BC 
i she MILFORD, 






ADD $4.98 POS SEPP 








The XTAR100 tracking ae 
n 
tone that can be ai F 
recelver. Can ernst en con- 
lesis, or as an anti-theft device. 
XTR100(C) Kit. $39.95 


UsetheXPS100tocallyourhomefrom 
bul other phone andlisten in usingthe 
in eee and rte 


MS-DOS EPROM 
| PROGRAMMING SYSTEM 
NEEDS NO INTERNAL CARD 





(St 
COVNECTS TO YOUR SYSTEMS 


PARALLEL PRINTER PORT _ 


«A FAST. EASY- Tot SE SYSTEM WORKS WITH ANY DESKTOP O8 LAPTOP MACHINE 

“EXPANDABLE DESMAN SUPPORTS OVER 90 CHIPS PLUS ADAPTS TO NEW DEVICES 

&, 16.4 32 BIT DATA FORMATS INCLUDING WORD SPLIT & DOUBLE WORD 
LES 


SYSTEM SOFTWARE COMMANDS 


BUFFER TO DISK 
‘PROGRAM DEVICES) 
FROM BOVE 
“OMPARE DEVICES) 
WITH BUFFER 


PLUS AN INTEGRATED BUFFER EDITOR WITH 18 BYTE LEVEL COMMANDS 


SYSTEM INCLUDES: PROG RAMMING U NIT, POWER PACK 
CONNECTING ic ABLE, OPERATION MANU ~ & SOFTWARE 


3 ut" * DESK (PLL 
CALL ABOUT OPTIONAL ADAFTIES — Ciortie VEL CASE IS AVAILABLE FOR Frsee 
TO ORDER SEND CHECK, MONEY ORDER, WRITE OR CALL: 


ANDRATECH 


(513) $31-9708 
FAX (S1¥) 31-7562 
WRITE OR CALL FOR MORE INFORMATION OF A DATA SHEET 


| amplifier for maxim 





EEPROMS cori. ante win! 
230M, Z216A, 78016, 2817A* 
864A, 28C64, 28256, 28C256 | 
IMG /9ICOS, 9346/93C46 
S2S699CS6, 9366/9366 
trollers* 


MicroCon 

S741 A, 8742, aaa S8749(H) | 
S7S1/C S51, 8752/C52, 8753 
S744, 87C SXX, TMS7742 
68705(28 £40pin), 68HCT0S 


SIS LY 123,745 1 88/283/237 3987 
*"ADAPTE R REQUIRED 

Drager lode! wth Paacuas! 
Atel Beir Et selebe 






INTEL ! i ' Fi 
*HARDWARE PROTECTED AGAINST DEFECTIVE AND INCORRECTLY INSERTED DEVICES 


MOST DEVICES PROGRAM IN U NDER 1 MIN. 


ICK(S) OR nr DEVICE(S) 
VERIFY DEVICE ERASED 
SELEC f BUFFER EDITOR 
ER SELECT DEVICE TYPE 


‘DEVICE CHECKSUM 
SELFCT BUFFER 


$289 


ee A 


MASTER | 
CARD 


ADT hi FUE C0. 


IX2 
ONIO 45150 


SATISFACTION 
GUARANTEED! 


The XFM100 FM transmitter has a| 
range epee mile. Itworks with any 
standard FM receiver. It contains a/| 
bullt in high gain two stage audio 
um sen: 


XFM100(C) Kit........... $35.95 | 


The XPB1 Is a telephone transmitter 
capable of tranamitting to any FM 
receiver upto a 1/4 mile away. | 
Powered py the telephone line it re- 
quires no batteries. 


PPB ++. $29.95 


TEMPE, 


MAIL ORDERS TO: 
XANDI ELECTRONICS 


BOX 25647 
AZ 85285-5647 





Laser Switching Power Supply Kit, input 12V DC .75-1.254, Output 2t0 3 RV | 


at 3-4.5 MA, trigger voltage of approx. 8-10 KV. Complete with 6.25" x 2,25" 
printed circuit board, schematic and all the parts. 


LPS-1 












WIRELESS FM MIKE 


Small but mighty .6"x1" 
PCB, will really stomp 
| out a signal well over 400 
| yds. This is a bulfered 






PHONE BUG 


RADAR SIGNAL wireless mike that oper- . r , IMW Laser Tube, NEW Mini He-Ne 1.125"’ dia. x 5.75"" long, perfect for 
Na ates on 80 to 120 MHz [| Small but mighty, so yeriment d laser projects. Works great with above power supply LPS-1. 
DETECTOR EM: Comes complete: [amalllitilitsianywhers: foot eee TOI é B EP? 


If you think that a sen- | 


sitive radar detector is a 
complicated piece of 
equipment, take a look at 
this new kit. This simple, 
yet effective, detector 
circuit can be built in 
less than an hour and 
can be tuned to respond 
to signals between 
50MHz to 500GHz. It's a 
fun kit to build and play 
with. A cigarette lighter 
plug is included. Size 
1"x44" operates on 9 lo 


15y DC. 
KITRASO-1 $12.95 
STROBE LIGHT 


lf you need an attention 





| with a microphone, and 
QV battery connector. 
Operates on 6 to 12v OC. 


KIT WM-1 












Use this BIG EAR ampli- 
| fier to listen through 
walls, hear conversa- 
tions across the room. 
Beef up the sensitivity 
with a parabolic reflector 
and hear blocks away. 
Due to the size, the BIG 
EAR can be hidden about 
anywhere. Use the ear- 








$12.95 


Telephone line powered, 
never needs batteries. 
Transmits both sides of 
a phone conversation 
loud and clear, wireless, 
to any FM radio at great 
| distances away. Variable 


| tunes 7OMHz to 130MHz. 
‘It can also be used to 


make any phone a speak- 
er phone. Size .55°x1". 


} KIT TEL-B1 $1 0.95 





PHONE RECORDING 


SWITCH 
'This telephone line 


LIMW-1 


Mirror and Motor Kit—This unique kit allows you to project Lissajous patterns 
on walls and ceiling. Change the pattern by changing the speed of the motors. 
Comes complete with 2 motors, front surface mirrors, motor brackets, rheostat 
control to control #1 motor, and high power resistors to use on #2 motor. 


scsoerace ae ee ee Ay ee ae Peehne Dia eee ce aoa 


x SPECIAL x 
Laser Power Supply Kit 


IMW Laser Tube 


LSP-1 
LIMW-1 
MM-2 


Mirror and Motor Kit 
ALL 3 FOR $99.95 





OV battery charger kit. This kit is a must 
when you buy 9V Ni-cads, charges 2 batteries 
at once. Use on 1I0V AC or with a 12V DC | 
cigarette lighter plug which is included. 









| powered switch is small 
fenough to install any: 
where only .9"x.6". Every 
time someone picks up 
the phone the tape 


getter, or warning light, 
you need the strobe light 
kit. Use it for emergency 
light for autos, for model 
planes orf radio towers. 


9V IOOMA rechargeable 
Ni-cad batteries. This 9V 
Ni-cad is truly a 9V not the 
standard 7.2V you're accus- 


phones from a pocket 
transistor radio to listen. 
Makes an ultra-sensitive 
intercom. Can also be 







_.,, | used as a general pur- , . ‘ fete with 's<P°C® board 
Sven uae A an OU Bey: pose 1.5W amp. We sup: eae recone. bash tomed to, Use over and over. eae ane ie ei : parts, rd, | 
ome a ply a mini-microphone in | NEW $4 00 Using ait. 
DC and has a variable tha kit. Voli can: also Uae tion automatically. Use it ON wee eee ele “UU Gd. 
strobe rate. any 8 iaae akin speaker. in your office to record 10/8$29:95 CH-9V........eceeus $19.95 | 
KITST-1 $8.95 | Operates on 6 to 12v DC. | 4! Phone conversations 4 
i 
~ Size 1"x1.75" soyoudon'tiose thatim- 4 te tr de trie whe sk te tie the Dr Bic ie i ie eB I 
DIGITAL THERMOMETER | porlany age reer oe 


Have you ever wanted to 


tell temperature changes | 


fast & accurately? The 
DT-1 kit will turn your 
digital volt meter into an 
accurate digital thermo- 
meter with .1 degree res- 
olution. It gives you a 250 
degree window with a 
range from -40F to 300F 
degrees. It has a remote 
sensor .25" sq. that can 
be mounted many feet from 
the meter if need be. 


KIT DT-1 $8.95 





BLINKEY LIGHTS what voltage is being SWITCH T Pel B | T ; 
Want to attract atten- | distributed to your | +... oy can be used to TV NOTCH FI ERS 
tion? These kits are | @d¥ipment at that par- operate a tape recorder, 
perfect for decorating | ticular outlet. ham radio, CB radio. Use OUR TV FILTERS ELIMINATE UNWANTED TV 
CHANNELS OR ANY INTERFERENCE THAT 
ALTERS BOTH THE SOUND AND VIDEO. 


name tags, lighting up 
your hat, or flashing 
lights for your model 
trains. Some people use 
them to simulate a burg- 
lar alarm for autos. Put it 
in a box, set it on your 


KITAA-1 $10.95 








AC LINE MONITOR 


This is something every 
computer user, photog- 






must maintain a safe 
usable AC line voltage 
should have handy. Mon- 
itor the voltage of your 
motor home's 110v AC 
generator inside jhe 
motor home. Every tech- 
nician’s bench needs 
this item. The AC line 
monitor will indicate, 
with multicolor LEDs, 






















KIT LM-110 $10.95 


rapher, or anyone that | 






wrote on the back of an 
| envelope. 


| KIT TEL-SW 1310, eo 


BUSY PHON E LIGHT 


Add this little Kit to any 
or ali of your phones. 
When any extensions are 
in use the LED will light. 
Uses a Qv battery. P.C. 
Board 1"xt2". Complete 
with etched & drilled 
PGB, all parts and sche- 
matics. 


KIT TEL-LIT-1$9.95 





VOICE ACTIVATED 


it to turn on an alarm. 
The output can operate a - 
load up to 100ma. It will 
operate a relay, lights, 
motor, or LEDs. What 
could you do with a 
sound activiated switch? 












THIS MANUAL 
CONTAINS ALL 
SCHEMATICS, PARTS & 
P.C. BOARD LAYOUTS 
FOR ALL OF THE 
RAINBOW KITS. USE 
YOUR OWN PARTS TO 
CONSTRUCT ANY OF 
OUR KITS. 


KIT BOOK $14.95 
$5.00 OFF IF YOU 
BUY ANY KIT. 


JIC CICIISICI III IIT SIA II 






Channels available 2 thru 6 & 14 thru 22 CHOICE 






dash and it fooks ike the Size 1.5°«1.25" Specify a specific channe! when ordering 95 
real thing. Each kit con- e— - : : ITE at ; Tana . ) as 1. 

tain ne LEDs me alter: | 12¥ S ATTERY MONITOR KIT VOX 1 $6.95 oe Us IN ER HAE Bed a fee lho tn bd TY LN PE er 
nates flashing. Operates | . 
ai ae battery. Size | Wis exe boat’ Of eaber LIE DETECTOR FOCI IC ICICI IOI ISAT AA AIG 
os — you try to start your | This kit can be great fun Please add sulficient postage 

KIT RB-2 $3.45 motor but the battery is 


CAPACITANCE METER: 


This easy to build kit will 
turn your digital volt 
meter into a CAPACITOR 
METER. Turn that junk 
box of unmarked capaci- 
tors into a fortune. Meas- 
ures capacitors from 


(2pF to 2.2uF. Operates | 
on a Sv battery. Size | 


1.75"x2" 


KITCA-2 $12.95 


dead? The BATTERY 
MONITOR kit uses the 
| cigarette lighter plug 
outlet to monitor the true 
battery voltage. Multi- 
color LEDs indicate the 
voltage in lv steps from 
liv to 15v, green means 
great, yellow is good, 
and red — call the tow 
truck or get out the oars. 
Size 1.2°'%1,75" 

$5.95 











KIT LM-12 










at parties. Lie and an 
audible tone will change, 
the more you lie the 
more the tone changes. 
When you lie your palms 
& forehead sweat. This 
kit allows you to meas- 
ure these changes. Only 
a very slight amount of 
change will cause the 
tone to increase in fre- 


| quency. Operates on 6 to 


12v DC. Size 


KITLD-1 $9.95 
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We will accept telephone orders for Visa & Mastercard 


To Order Call 


317-291 -7262 








6254 LaPas Trail @ 


imdianapolic IN 46268 
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99.00 
199,00 


149.00 


ad of 7 fi 


ELECTRONIC 
COMPONENTS 


VWhether you order 1 part or 
all 39,504...MOUSER stocks 
and...can ship today!! 


CALL... 


PCB ARTWORK 
MADE EASY! 


Add on Software: © 
PCRoute Autorouler 
PCRoute+ Autorouter 


SuperCAD Schematic 


e Gerber and Excellion output available 
| SuperCAD+ Schematic 


® Comes with dot-matrix & laser output 
e Make your own films with 1x laser art 


@ Block move, copy, rotate, save, etc. 


49,00 
49,00 
10.00 


(800) 992-9943 
for your 
FREE 
CATALOG 


99.00 
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End the nightmare with the PCBoards CircuitLayout Program forjust $99.00! 
Easily create single or double-sided circuit boards withprofessional results." 


e Herc, CGA, EGA, VGA, & SuperVGA © Copper flood for building ground planes 


® Use mouse and/or Keyboard 


© Built-in help screens 
Requirements: DOS 3.0 or later, 1 disk drive, 384k of RAM, IBM-PC or compatible 


PCBoards - 2110 14th Avenue South, Birmingham, AL 35205 /Ph.(800473-PCBS (205)939-2054 FAX 


Use PCBoarde, PCRoute, and SuperCAD as a "system" to create pcb art from a schematic! 


e Dip and Sip footprint libraries 


® Build custom parts easily 





PCBoards Software Prices: | 


PCBoards Layout 
Demo Package (all software) 


Gerber and Excellion Drivers 


Plotter Drivers 






‘ ‘Saioa & Sideking tocations Nationwide . = 
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| | : Cea ee 
— , CONTROLLER PAK RAT ELECTRONICS CARD) | 
SIMPLEX REPEATER © [CONTRI P.O. BOX 690073. a<t—/ 
©16 [NPUTS SE 
PR-SO SIMPLEX VOICE REPEATER VILL es ANALDG INS HOUSTON. TEXAS PAK JH 
VORK AS A VEHICULAR REPEATER oR copra eae ae FIP 77269 RAT C7 
Oe STRPLEN REPEATER. | 7 ADDRESSABLE OUTS UrPLt | | 2 
SIMPLY CONNECT THIS UNIT TO YOUR |e ON BOARD EPROM PROGHARR ASK FOR FREE INFO PH ® 713-893-0313 
EXISTING MOBILE RADIO OR BASE J@ BASIC. C, OR FOURTH LANGUAGES (713-893-0313) FAX © 713-583-1448 


UNIT. GREAT FOR HILLTOP OF FIELD 


eee ome OURS : NOON TD 6:00 MON- FRI 9: OO-1;00 SAT. 


DRAVS ONLY SOnA OF CURRENT. 




















DM3050 STATPOVER 250 
149.00 METER FITS IN THE PALM OF YOUR 
= HAND ! 
| Renee 190.00 ! 
MODEL PR-5O ®FREQUENCY 
HOOKUP IS SIMPLE: eCAPACITANCE 
"ra | | |ORESISTANCE 
| ere < | |@AMPS 20.00 
|| (9-P rw eHFE rz 212 20% — 
CONN. es Sata ATT Ln GIANT 
eVOLTS ) = pO ERS __ SOLAR 
JeCONTINUITY | free g-we | owe [azo | PANEL 






AO R | | 3/4 AMP 
i 4g eae TERMS | 14.4V 


Lov LEVEL auota | 


DM-3050 FeveayrATANe | SHIPPING AND HANOLING COST VARY AS lex36 IN. 


TO THE ITEM YOU ARE ORDERING. 
METER ALL EQUIPMENT VARRANTIED For go-pays. | 44 ()() EA! 
THIS ONE DOES IT ALL FOR CERTIFIED CHECK, PERSONAL CHECK oR 
Gua A SUPER LOW PRICE! MONEY ORDER. PERSONAL CHECKS HELD FOR 





I-WEEX BEFORE SHIPMENT. 
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1-800-669-4406 


FAX ORDERS : (818) 912-9598 


—_ . ” : = 





A THIVISION OF MING Enginecring & Products, lnc. 


| DVM-58C w/ 1 Meg DRAM_— $89.95 DIGITAL VOICE PRODUCTS 





electronic application or project. Usa it to add real voice prompting or necessary components required for immediale use. $149.95 
instructions at an affordable price. 


which will continuously cycle the entire message without suffering 
from the effects of tape wear and audio degradation. $249.95 


DVM-5805 The DVM-5805 digital voice module is capable of record/playback of | ff 


up to 5 messages from its 32 second DRAM memory. W995 


DVM-2804 A compact digital voice module designed for playback of up to 32 I 
seconds of prerecorded messages from a single EPROM IC, which | 
must be programmed with our DVMP Programming Tool, $49.95 | 


The DVMP programming tool Is a non-PC based system designed to ; 
be used with your existing EPROM programmer for the purpose of | 
transferring voice data onto EPROM IC's thal are used with the DVM- | 


2604, 


PRea D ces ; . to ene Le. me 
| edema ites as | beans bape apse 


AC & DC voltage measurements to 600V. 
Ohms to 40 Meg & diode test. 

4000 count digital display. 

Auto & manual ranging. 


RalsbleLedine” FLUKE10 $69.95 
FLUKE11 $79.95 








FLUKE 10 


FLUKE 11 


molt = fy +t == ; os WE , i te A att 


We stock a Full Line of X-10 Accessories A-10 POWERHOUSE Cher LED) 


Lamp Modules * Appliance Modules . A wireless 4 piece home security system 


Floodlight Control » Receptacle Module that installs in minutes without tools or 
. Remote Sirens pee Mini Timer : | '. wiring. The professional features and re- 


Wireless Motion Detectors ra liability of he SS5400 can protectupto 16 
Wall Switch Modules — doors / windows and control up to 8 re- 
Telephone Responder : 4 motely operated lights simply by adding 
Wall Switch Module - : additional X-10 PowerHouse modules to 


Burglar Alarm Interface the system. 


SYNTAX PROTOTYPING PCB e ‘ee 
FOR ALL PC-BUSES: AT, MULTI, PS, S100, VME, & XT. i | SECURITY SYSTEM 
FOR ALL PCHOARDS: IC, TRANS, & UNI, : Pi oy Ne Vehicle alarm, PIR, sirens, & home security. 


RADIO COMMUNICATIONS pete “be rd TESTING EQUIPMENT 
MOTOROLA SPIRIT I, 1), & I, & all the accessories. , + Pe IC Tester, Fluke Meters. 


BATTERIES RA aN be, DIGITAL VOICE PRODUCTS 
Panasonic Alkaline & Ni-Cd, Power sonic sealed bead ee —— DVAM-2804, DVM-S8C, DVM-5805, & more, 


RF TRANSMITTER & RECEIVER 
TX-35 RF Transwmiller 
RE-99 RF Recener 


MAIL ORDERS: TECHNICAL SUPPORT | ar a eee te ee | CANADIAN ORDERS: 


ELECTRONICS 123 (818) 912-9864} ''Urs-ceuna $500 ——_| oles mnt be PREPAID by 
— {day (blue) $ 8,00 check of credit car A, MC}. 
17921 Rowland Street Next Day (red) $15,.00 Add a flat rate of US$15.00 for 


| 1 | ; ALL PRICES SUBJECT TO C.0.D. ADO: $ 4.00 | shippi vd hand U5. 
City of Industry, CA 91748 = cuaNae witHouT NOTICE —CALIF, RESIDENTS. ADD: 8.25% Sales Tax | post Orrick lan) 





The DVM-58C with its variable length message capabililies can storeupto DVR-120M The DVR-120M is a complete digital record/playback unit that 
16 individual messages for immediate playback to enhance mos! any incorporates the DVM-S8C within an ABS enclosure, including all the | 








DVR-240 The DVR-240 is an entirely digital, single channel, looping player, | | 





FLUKE12 $89.95 }§ 
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LogicLab™ Explorer 
The Soft Logic Bench 


NEW! Release 3 
STILL ONLY 


dase aaa Wala 





ADDEDTO PCBIl 
EASY TO USE CAD SOFTWARE 


THE BEST JUST GOT BETTER 
LogicLab is the first affordable logic simulator 


AUTO TRACK NECKING 
eile ee ere eset = This feature will AUTOMATICLLY ADJUST — + 
Cc NEW! Online manual & context-sensitive help CURVED TRACKS 
© NEW! Online data sheets for all ICs : ( 
o NEW! Pin-outs available while wire wrapping 


the track according to the DESIGN rules you set. 


Supports true CURVED Tracks. 
LogicLab gives you the simulated equivalent of: Lets you verity your GERBER output on screen 


o A parts cabinet stocked with dozens of types before sonding it to the PC Board house. 
of common 74LS-series and CMOS ICs 


Oo A 16-channel, 1-nanosecond logic analyzer "THE BEST PCB CAD AVAILABLE " 
| O NEW! Hand-held logic probe | 


| © Pushbutton switches and signal sources 
© LED and seven-segment indicators 


Send check or money order to: : R4 SYSTEMS Inc. 


K.E. Ayers and Associates | 0.8 Hill arora = hye (Ea Seen Racks 
_ 7825 Larchwood St. Dublin, OH 43017 Canada MiE4Y9_ \ Write or Call Today 
| (416) 399-0943 


~PCBII - STILLONLY $149.5!!! 





| 30 day money-back guarantee 
| Requires an IBM-PC/XT/AT (or compatible), 640K, 
| DOS 3. 2 (or higher), EGA or VGA, and a mouse 
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BURR Roel 
MODIFICATION HANDBOOK 


Download DEMO from BBS and SAVE $10 on your order 





BBS at 416 289-4554 (2400/8/N/1) 


How do you reprogram cellular phones? 

¢ How to have two phones with the same number 

¢ Descriptions of cellular phone's vulnerabilities 

* Techniques for decoding & changing cellular phones’ NAMS 
and ESN's 
Where to buy programming devices 
Chip supplier's phone numbers 
Instructions on how to change phone numbers on all models 
Cellular phone manufacturer's ESN codes 





Complete Manual only $79.95 
M.O. or C.0.D. to SPY Supply 


7 Colby Court Suite 215, Bedford, NH 03110 
(617) 327-7272 


Sold for educational 
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CAIG Electronic Chemicals 


for Manufacturing, Maintenance & Service! 

























ProGold 
Gold Conditioner & Preservative | 
e Protects Gold Surfaces & 
Base Metals! 
® Improves Conductivity! 
e Forms Protective & 
Anti-tarnish Coating! 
© Reduces Wear & Abrasion! 
® Reduces Arcing & RFI! 
® Reduces Intermittent 
Connection Failures! 
ProGold is specifically formulated to improve conductivity and protect gold, base metals and 
other precious metal surfaces. 


A common problem with gold plated surfaces is that the base metals migrate to the surface due | | 


to. gold’s sof and porous nature (dendrite corrosion). Once exposed, base metals oxidize, adding 
unwanted resistance that impedes electrical performance. Since gold plated surfaces are thinly 
coated, they are susceptable to scratching & abrasion, further exposing the base metals. 
ProGold, a one step treatment, conditions gold connectors, contacts and other metal surfaces, 
enhancing the conductivity characteristics to efficiently transmit electrical signals. 
Non-abrasive/non-corrosive formula,non-flammable, non-toxic, ozone-safe. 





DeoxlT & PreserviT 

Deoxidizer, Cleaner & Preservative 

e Improves Conductivity 

@ Reduces Intermittent 
Connection Failures 

© Reduces Arcing & RFI 

@ Reduces Wear & Abrasion 


© Extended Temperature Range, 
-34°C to 200°C 


DeoxiT, a one step treatment, is a fast-acting deoxidizing solution that cleans, preserves, 
lubricates andimproves conductivity on allmetalsurfaces. Temperature range -34°C to 200°C. 
Non-flammable, non-toxic, non-corrosive, non-gumming, ozone-safe, 


PreserviT, seals, lubricates and preserves metal surface for protection from oxidation and 
contamination. For use on clean surfaces or ones pre-cloaned with DeoxIT. Temperature 
range -34°C to 200°C, Non-flammable, non-toxic, non-corrosive, non-gumming, ozone-safe, 


These new advanced formulas contain improved deoxidizers, preservatives, conductivity 
enhancers, antitamishing compounds, arcing & RFI inhibitors and provide extended tempera- 
ture range. DeoxIT's new formulation also prevents dissolved oxides/contaminants from re- 
attaching to metal surfaces, providing longer lasting protection. 


‘We were having trouble with edge connectors in our manufacturing environment until we tried 
ProGold Wipes...great product." J. P., General Electric 


‘Static and dirt buildup on our CAT screens have always been an annoying problem. We have 
iesied many products and find Optic ALL to lest considerably longer and work just as well on our 
olastic and metal enclosures. 

A.F., University of Maryland, College Park, Dept. of Physics & Astronomy 


‘For many years we have been using Caig's liquid and spray products in the lab for service and 
repair of connectors, switches and potentiometers. | also use their paste products on my boat 
lo prevent corrosion from salt water and air... fine products for a variely of applications". 

T. S., University of Califomia, Lawrence Livermore National Laboratory 


"Corresion problems on very sensitive connectors have been an annoying problem for us. We 
have tried many products without success until we tried Caig's DeoxIT. DeoxlT is the only product 
that has worked perfectly. We highly recommend it’. R.V., Xerox Corporation 


B: NCAIG 





OpticALL effectively deans, polishes 
and eliminates static electricity on optical 
viewing surtaces. OpicALL is aisorecom- 
mended as a general purpose antistatic 
Cleaner on plastic, glass and metal su- 
faces. 

Static ALL ettectively natralizes static 
build-up caused by friction and low humid- 
ity conditions. 

DustALL quickly and safely removes 
tronic equipment, computers, lab equip- 
ment, optical grade surfaces and other 
mechanisms and equipment. 
FreezALL quickly and safely cools 
circuits to -54°C, Locates intermittent com- 
ponents due to heat failure and hairline 
cracks on PCBs. 
MechanicALL - High Penetrating 
Anti-Corrosive Anti-Tarnishing Cleaner & 
Lubricant. Lubricates & Protects, Displaces 
Moisture, Stops Squeaks, Migrates & Coats 
Entire Surface. 

ElectricALL - Rewensting Solu | 
tion For All Electrical Applications. Cleans, 
Preserves, improves & Protacts Connec- 
Reduces Wear, Abrasion Arang & FF. 
DegreasALL -Fordegressing, clean- 
ing and defluxing equipment and parts 
Removes of, grease, dit and contami- 
nants including rosin flux from PCBs, com- 
ponents and metal parts. Giodegradsbla 
CAEON 27 -Forsenstive equipment | 
appications. For removal of all, greeseand | 
dirt from surfaces. (Freon*TF ). 
CAEON 28 -Degreaserand cleaning | 
liquid removes organic contaminants in- 
cluding rosin flux from PCBs, components 
and metal parts. (Freon®TMC ). 

X-105 Instrument Oil - Contains 
silicone. Finest quality instrument ail for 
“use on rubber, plastics and metals. Non- 

| gum ming, rust inhibiting, long lasting lubri- 
X-10 Instrument Oil - Lubricates | 
| nisms. Use on all metals (gauges, gears, 
CIOCKS, instruments, etc). Non-gumming, 


Ampex Grumman Aerospace § Motorola 

Boeing Hewlett Packard RCA 

Capitol Records Honeywell Switchcraft 
Diebold, Inc. IBM Texas Instruments 
Dolby Laboralovies John Fiuke Mig. Xerox Corp. 
General Electric Mcintosh Labs .». and Many Mcre 


16744 W. Bemardo Drive, 
San Diego, CA 92127-1904 


Phone: (619) 451-1799, 
LABORATORIES. INC. Fy 279 
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Caig Products ... used by those who demand the best! 
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Same as Mouser 

| #41FG020. 

| 12.6 Vct, 2 Amp 
power transformer. 








50 WATT | 2" X 2.35" X 2.10", 
Computer Products # XL40-8301 2.90" mounting centers. Pigtail leads. 
Input: 115/230 Vac | CAT#TX-122A $4.00 each 
Output: -12 Vde @ 0.2A | 10 for $37.50 
12 Vee @ 2OA = 
5.1 Vde @ 35A Switches 


Switching power supply. Regulated. 
6.30° X% 3.93" X 1.9" high. 
CAT# PS-51 $15.00 each 


74 WATT 
Open frame switching power supply. 
Input: 120/240 Vac. 
Output: 5 Vde @ 4.0 Amp. 
12 Vde @ 4.5 Amp. 
5.85" X 3.28" X 2.25". 
Must be tested under load. 
CAT# PS-74 $20.00 each 


Heavv Duty Reed Switch i 
= = 


ed reed switch is larger than most we've 
seen. Single pole, normally open, Glass 

body is 2" long. Leads and contacts are 0.1" 
wide metal CAT#RSW-6 75¢ each 





Mini PC Pushbutton 


A 


Alps #15 Very tiny SPST, 





76 WATT normally open, pe mount 
Computer Products # XL50-8601 pushbutton switch. 0.235° | 
Input: 115/230 Vac Square X 0.35" high. No pushbutton cap avail- | 
Output: -12 Vac@1.0A | able. Ideal for circuits requiring inexpensive 
12 Vde@ 1.0A switches were looks are not important. 
5 Vde @6.0A CAT#PB-39 5 for$1.00 
Regulated switching power supply. INFRARED Remote 


7.75° X 4.25* X 1.78" high 
CAT# PS-76 $20.00 each 


10 WATT 
Enclosed 
Switching 
Power Supply 
Input: 117 Vac 

Output: uy 

+5 Vdc @ 6 amps \ 

-2 Vdc @ 1 amp 

+12 Vdc @ 3 amps 

- 12 Vdc @ 3 amps 
Regulated switching power supply. Over- 
load and short-circuit protection. Voltage 
adjustment timmer, Fused. Requires stan- 
dard IEC type power cord. 14° color coded 
wires terminated by molex-type connectors. 
Black=ground, Red=+5, Green=-5, 
White=+12, Blue=-12. 9.62" X 3.5" X 2.22” 
vented aluminum chassis. 

CAT#PS-50 $22.00 each 


A.C. SWITCH 

















This infrared remote control device lets you 


devices using an | transmitter similar to the 
one on your TV or VCR, Originally designed 


mitters and receivers will apparently operate 
plugs. Not recommended for use with heat- 


ers. Requires a 9 volt battery (not included). 
CAT# RC-1 $9.95 « 2 for $17.00 





FAX (818) 781-2653 


A60 


We Sell QUALITY PARTS + We Have DISCOUNT PRICES - We Ship FAST 


| infrared sensors 
} analyze bill for 
|} authenticity and 





) bill back. If good, bill passes through the 
| chute and a 5 volt current is switched. Will 
| pass any size U.S. bill. lt cannot differen- 





No specs available, but this glass encapsulat- 






turn on/off lamps, appliances or other 120 Vac 


for use with a hydromassage unit, these trans- 





most A.C, devices with 2 prong non-polarized 








DOLLAR BILL SWITCH 












We sold out of these 
popular dollar bill 
switches last year, 
but now they're back! , 
Insert bill into chute. 
Magnetic head and 





position, if anything is wrong it kicks the 















tate between $1, $5,310 etc. Operates 
on 12 vdc. Solid metal housing 5.327 x 
4.1" x 5.21” high. Chrome dollar chute 
extends 1.34" in front. Removed from new 
equipment. Guaranteed. 
CAT#DS-2 $25.00 each 















Electrol/uminescent ‘ 
BACKLIGHTS 
















At last! A low cost electroluminescent glow 
strip and inverter, These brand-new unils 
were designed to backlight small LCD TVs 
made by the Citizen Watch company. The) 
inverter circuit changes 3 or 6 Vdc to ap- 
proximately 100 Vac, the voltage required 
to light the glowstrip. Luminescent surface 
area is 1.7" X 2.25". The strip is a salmon 
color in its off state, and glows white when | 
energized. The circuit board is 2.2" X 1°. 
Glow strip and circuitry canbe removed | 
easily from plastic housing. ideal for spe- | 

cial lighting effects and backlighting. 


Citzené S2TA operates on 3-6 Vide 
CAT# BLU-92 


LARGE 

$3.50 each ouannry 
AVAILABLE 

10 for $32.00 + 100 for $275.00 





































TOLL FREE ORDER LINES 1-800-826-5432 


-e INFORMATION (818) 904-0524 


Minimum Order $10.00 - All Orders Can Be Charged To Visa, Mastercard Or Discovercard + Quantities Limited « 
California, Add Sales Tax « Shipping And Handling $3.50 For the 48 Continental United States - All Others Including 
Alaska, Hawaii, P.R. And Canada Must Pay Fuil Shipping « No C.O.D. + Prices Subject to change without notice. 





We Sell QUALITY PARTS - "We Have DISCOUNT PRICES - We Ship FAST 


wm 6 Eee Wt eee | 
(and lots of other parts) 


HIGHEST QUALITY METAL CASSETTES (Erased) 


| Premium quality metal tape in C-60 cassettes (30 or more per side). 
5 One of the finest “brand-name” tapes on the market, in durable, dear 


| plastic transport mechanisms. Recorded and bulk erased, the 


Ul l : 
unui ~ 


) £& 


We recently received a load of these 
PC boards which contain, among other 
things, a RF modulator. With a little 
desoldering you should be able to 
liberate a working unit from the board. 
Also contains a 78057 voltage regulator f[ 
with a couple of heatsinks, 20 ICs, ca- 
pacilors, resistors, diodes and connec- 
tors. No hook-up information available 
on the modulator. 

CAT# VMB-1 $2.75 each 


A GREAT DEAL on 10 Amp 
Solid State Relays 


10 amp solid state relays, 
removed from equipment 
and tested. Control voltage: 
| 3-32 Vde, Load: 10 amps up to 250 Vac. 
standard “hockey-puck” size: 2.27" X 
1.72° X 0.95". UL and CSA listed. 
| CAT# SSRLY-11U $8.25 each 
10 for $80.00 


5 Vde Latching Relay 


Omron # G6EK-134P-ST-US 5VDC 
Tiny, DIP compatible, 
dual-coil latching, SPDT 
relay, 5 Vde, 123 ohm coils. 
Contacts rated 2 amps @ 30 Vdc. 0.62° 
X% 0,38" X 0.3" high. Sealed black case. 
TTL compatible. UL and CSA listed. 


CAT#LRLY-3 $1.75 each 


11" X 4" Glow Strip 


11° X 4° electroluminescent 
} glow strip. Great for control 

panel backlighting or special 
| effects lighting. Operates on 
| 120 Vac. Salmon color. 
| 9° long wire leads 

CAT# GS-17100 

$5.25 each 


CALL OR WRITE FOR OUR 


FREE 60 PAGE CATALOG 


WITH OVER 4000 Seid ey 
OUTSIDE THE U.S.A. PLEASE SEND 
$2,00 POSTAGE FOR A SPI: 


vy- 
| TR-1500HD 15° 


10 for $10.00 


| CASSETTE STORAGE CASE 
Black, unbreakable plastic audio 
cassette storage case. 
| CAT# CBOX 5 for $1.00 + 100 for $15.00 


| record-protect tabs have been removed and therefore, need to be 
taped over to re-record. Audiophiles will appreciate the wide dynamic range of this tape. 
If your cassette deck has a “metal” setting you will hear the difference. A real bargain! 


CAT# C-600M $1 .25 each 


a 


Min. Tensill 


Strangth 

18 Ibs 

18 Ibs 

30 Ibs 

30 Ibs 

50 Ibs 

50 Ibs 

50 Ibs 

50 Ibs 

50 ibs 

luty 15° cable tie. 

120 Ibs neutral 


Plug Style 
2.5mm co-ax 
1.3 mm co-ax 
2.1mm co-ax 
1.3 mm co-ax 
battery snap 
2.1mm co-ax 
2.1 mm co-ax 
2.5mm co-ax 
2.5mm co-ax 
2.1mm co-ax 
2.1mm co-ax 
2.1mm co-ax 
none 

1.3mm co-ax 
2.5mm co-ax 


Powertul neodymium 
rare-earth magnet. 
Originally for use in 
permanent magnet 


d.c. motors. Irregular shape. Approximate 
dimension: 1 1/4" x 3/4" x 1/2* thick 
WAANING - Don't put your hand 

| between magnet and metal objects. 

_CAT#MAG-2 $7.50 each 


TOLL FREE 
PHONE ORDERS 
1-800-826-5432 
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Contr 
negative 
negative 
positive 
negative 


positive 
positive 
negative 
positive 
negative 
negative 
positive 


negative 
negative 


BLBBELLES 
888sssssss *® 


Catt 
DCTX-470 
DCTX-621 
DCTX-632 
DCTX-754 
DCTX-8310 
DCTX-920 
DCTX-932 
DCTX-931 
DCTX-1050 
DCTX-1210 
DCTX-125 
DCTX-1281 
DCTX-121 
DCTX-1470 
DCTX-1540 


FOFOQOOO000N0O00009 


Powerful Magnet 


4 


MAIL ORDERS TO: 
ALL ELECTRONICS CORP. 
P.O. Box 567 
Van Nuys, CA 91408-0567 
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on ne MODEL # 
Pee |e ¥-212 
REGULAR 
$525.00 
SALE | 
$399.95 
REQNAR SALE 
¥-212 20 MHz, Dual Channel 525.00 399.95 
= oT Reston. eens ten SIRE Seeee 1345.00 1045.95 : 
V-665A 60 MHz, Dual Channel, Delayed Sweep, in-Circuit And Out-Of-Circuit IC Tester 
CRT Readout, Cursors, Counter 1545.00 1285.95 
¥-1060 100 KHz, Dual Channel, Delayed Sweep, MODEL REGULAR SALE 


CRT Readout 
¥-1065A 100 MHz, Dual Channel, Delayed Sweep, 
CRT Readout, Cursors, Counter 


DIGITAL STORAGE (SCILLOSCOPES 


1645.00 1365.95 
1695.00 1645.95 


560 Special $3500.00 $2595.00 

* Includes AK-560 User Program- 
mable software, ($495 value), 
and model #2520 Digital Stor- 
age Scope, ($1493 value), at 
NO CHARGE!!! 

560 $3500.00 $1995.00 

* Includes AK-560 at no charge! 


2520 $1493.00 $ 695.00 


| Products Internationa! i om 
| 8931 Brookville Rd, Silver Spring m 20910 


SOD * 301-587-7824 * FAX 800-545-0058 


¥C-6023 2 Ch, 20 MHz, 20 MS/s, 2 KW/ch, 
R5-232 w/HPGL support 

vC-6024 2 Ch, 50 MHz, 20 MS/s, 2 KW/ch, 
RS-232 w/HPGL support 

VC-6025A 2 Ch, 50 MHz, 20 MS/s, 50 HHz Repet- 
itive sampling, 2 KM/Ch, frequency 
counter, RS5-232 w/HPGL support 

VC-60454 2 Ch, 100 MHz, 40 MS/s, 100 MHz equiv- 
alent sampling, 4 KW mes, frequency 
counter, RS-232 w/HPGL support 

vC-6145 4 Ch, 100 MHz, 100 MS/s (1 ch), 4 

men, Stee RS-232 w/HPGL sSepore 

vC-6155 2 Ch, 100 MHz, 100 MS/s (2 ch), 4 

men, ie RS-232 w/HPCL support 


1895.00 CALL 
2195.00 FOR 


2695.00 


3295.00 









8931 Brookville Rd, Silver Spring MD 20910 
800-638-2020 * 301-587-7824 * FAX 800-545-0058 





| Mode! Contact ‘Bing Acces. Your 
No. Points Posts Panel Cost. 
ia = BB100 100 no § 1° 
| Ss | 8B640 640 $ 4% 
dees daed “y | BB740 740 a 
Shea | | BB840 840 $ 5* 
of ican BP605 1,620 
hte: = | BP610 2,230 


These CADs have everything you need to fear test and analyze 
circuits. They've been adopted by major colleges across the U.S. 


TD107......$159" 


| ereguiated +5VDC & +12VDC SOs recidatod, variable +15VDC 
¢ 1Hz/1KHz/100KHz clocks * 15VAC and 30VAC supplies 

i * logic probe * sine, square & tnanguiar wave Unique clamp-on voltage test lead 
x * 0.5H2/500Hz pulse generator generator (200Hz-200KHz) Sean Serene voltage 
D3 *8dataswitches&Slogic LEDs + 1KQ2and100KQ potentiometers just as easy as measu ing current. 
A *2 complementary logic switches + speaker MC500 
S -3 breadboards (1380 tie-points)  » 3 breadboards (1380 tie-points) ea ere ae 
s expandable to 2020 tie-points expandable to 2020 tie-points “measures Up 1 pS Au, 
S Jen : sta tite 750 VAC and 2K ohms 
wy | nstructio 
z Fax, call or circle response card for FREE catalog. Minimumorder$25; | . deca Seo ‘ 
z minimum S&H $5 ($8/unit for CAD); CA customers add sales tax: POs + data hold 
8 | OK for qualified accounts; send order with check or money order to; Be ee 
5 JPC International, Inc. : Ge ~ — 
g | Td] i P.O. Box 55, Agoura Hills, CA 91376 + low battery indicator 
ww Tel: 818/707-1514 + Fax: 818/707-7327 
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QUALITY TEST EQUIPMENT 
AFFORDABLE PRICE 


ALFA ELECTRONICS 


















DMM 2360 DMM 175A $67.95 Fluke Multimeter 












$129.95 DMM with 20 MHz Fiuke 70 I $62 
Frequency Counter Fiuke 73 il 387 
DMM + LCR Meter = egal gency Fiuke 75 I $125 
Most Versatile DMM = SBR Fee Copies thx 20MHz Fluke 7 i $145 
inductance: 1,H40H ORV .1mv-s00V Fluke 79 Il $165 
apace eee = | ACV .tmv-750V 
nerd ant tee = | = ACACCA.imAt10A Fluke &3 $215 | 
@ ee ; 302'F oe em | Sa npeecn Fluke 85 $255 | 
j | Diode, Conta RnaneMuncesel! Tr Locke leat 20: MHz Fluke 87 Tue RMS $285 | 
eh cle tal § Transistor HFE test | 
| 3999 count display iode test Fluke 86 Automotive $359 
| Peak Hold D test Fluke 88 $419 









Auto power off 9 4 dgt deplay 

wet SS ee 10 MQ impedance _ <iitiin a 
LCR Meter 814 LCR Meter 195 Capacitance Meter 

$199.95 $119.95 7705 $57.95 

The Best Handheld Very FORMAL LCR ! 0.1 pF-20,000uF in 9 ranges 
ICR Inductance:1,H-200H -) | 05% basic accuracy | 
inductance 0.1,:H-200H . - Capactance:0.1pF-200 pF aay ONO acuenert + 20pF b compen: | 
Capacitance 0. 1pF-20,000uF | Resisanced.010-20Ma sate parastics from test fiture 
Resistance: ma-20Ma Basic accuracy R:1%, C2%, 
1% basic accuracy 


Dissipation factor indicates leakage 
in capacitor and Q factor in inductkr 





Very good for high frequency AF 
and surlaca mount components, 





¢ | 20 MHz Oscilloscope with Delay 
Sweep PS-205 $429.95 


Dual Trace, Component test, 6° CAT, X-Y Cpention, TV 

Sys, Z lean, a2 Caen Seats om 2 poten 
x10. Best price wih 

PS-200 20MHz DUAL TRACE $339.95 


20 MHz Digital eS 
Oscilloscope DS-203 $769.95 | 


Switchable between digtal and analog 


(25 Lereisicivy) 
Timebase 10msidiv - 0.5 stil 











PS-405 40MHz DELAY $569.95 opened 
: Refmsh, Rol, Save al, Save CH2, Pre-T; 
| | PS-605 6OMHz DELAY $769.95 Prone Conic 2 s 
= —— Power Sah anne Power ‘Supply 
= PS-303 $169.95 Pe || § PS-1610 $299.95 
H 0-30 VDC, 0-3A output 8 0-16 VDC , 0-10A output 
0.02% + 2mV line regulation = Constant volage & constant current mode | 
- ° 0.02% + 3mV load reguiation _ " * 0.2%+2mV lina regulation 
* 8 Ge © 1 mVrms role and ripple é) ¢ ws 0.04% +2mV load rguiation 
a: Short circu and overload protected = ‘® imVims noise and ripple 





RF SIGNAL 


« * 


AUDIO GENERATOR 


Short circult and overload protected 


FUNCTION GENERATOR 
GENERATOR AG-2601A $124.95 FG-2100A $169.95 
SG-4160B $124 95 1OHz - MHz in 5 ranges 0.2 Hz - 2 MHz in 7 ranges 


ae ee 


Output: 6Vims sine, 10Vp-p squamwave 
Synctwonization: +3% of oscillation ire 


Penance ee ne 


Oueet 100mViens to 35 MHz fend eee 0.05% S0oMr - Sout Vere DOV bontal fea nein 1000-1 
CN nog roetares get HE FUNCTION GENJCOUNTER| 
FG-21 02AD $234.95 
7 | | carter 4 = FG-2100A i 
RF SIGNAL AUDIO GEN/COUNTER are 5 
it) 
GEN/COUNTER _ AG-2503AD $299.95 sweep FUNCTON | 
SG-4162AD — $234.95 roi GEN/COUNTER 329.95 | ° 
Generates AF signal same as SG- Frequency counter 1Hz-150MHz | : iS 
aoe Senstivty <5omV Sasa Erie 10:1 20mS to 28 nN 
Sentiney SOnv THz -150MHz For internal and extemal sources aM Nel : 1 
For internal and extemal sources onan oe eae: wines 5 digit Counter. 8 
oO 
ALFA ELECTRONICS (800) ae -ALFA/(609) yi IVP eagle Tse SCL TCT tae is 
FAX:(609) 275-9536 WRITE FOR FREE CATALOG, PRICES SUBUECT TO CHANCE S 


Visa, Master Card, American dal aahchane COD, Purchase Order Welcome 





P.O. BOX 8089 Princeton, NJ 0854 
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MIXED-MODE 
CIRCUIT SIMULATION 


ENTER THE FUTURE OF ELECTRONIC DESIGN! fai 


TopSPICE | 
eT , | 


| The affordable, 
$159: > 


True Analog/Digital/Behavioral | 
| Mixed-Mode Circuit Simulator for PC 


| © Simulate circuits containing any combination of 
analog and digital components. * Complete SPICE 
analog simulator with extended syntax. * Fully 
integrated event-driven logic simulator. * Analog 
Behavioral modeling using arbitrary equations, 
Laplace transforms and look-up tables. « Analog and 
digital model libraries. * Graphics post-processor. 
* Comparable to professional systems costing 
thousands more! 


SERIF A /Oorderyourcopycall 
PENZAR ~ 800-272-0674 
EVELOPMENT Fax (818) 340-6316 
P.O. Box 10358 


Canoga Park, CA 91309, (818) 594-0363 






ALL SYSTEMS INCLUDE... 
Motherboard 
"RAM 

" Case 

'* Power Supply 
\* Keyboard 


Most configurations available on 
request! Choice of desktop or 
mini-tower case. Additional RAM 
available on all systems! 


ea P O WER S YS TEM. S, ue accessories... 


* 1 3.5" 1.44 MB Floppy Driv 
* 15.25" 1.2 MB Floppy Driv 
* 1 105 MB Hard Drive (IDE) 
* Hard Drive Controller (IDE) 
* Floppy Drive Controller 


386SX—25 
SVGA Morutor 
(1024x763, .39DP) 
2MB RAM 
$1454 


386SX—25 
SVGA Monitor 
(10242768, .28DP) 
4.5 RAM 
$1566 


LO CARDS 
PARALLEL $16 
674 SERIAL $2) 
524 AT/IO (25/1P¥1G) $24 
$109 1 DRIVE Foc $i) 
$115 4 DRIVE Foc s39 
MULTI-AT/10 $42 
(IDE/FDCIS/ 1 PY 1G) 


VIDEO CARDS 

OAK 037, S800uwi00, 246K 
OAK (47, |0240768, 417K 
PARADISE |024768, 256K 
PARADISE [024748, 512K 
PARADISE [0274.765, IM 
PARADE [074s 7h8, iM, 
MENTOR (074x768, IM (ET400) $125 
MONOGRAPHICS CARD $2 


MONITORS 

SVGA./024x768. .2ADP. NI $34 
SVGA. 10240768. JDP. INT $325 
SVGA./024a764. J9DP.INT $245 
SVGA, 17", 12801024 $45 
MOM [4° AMBER S119 


KEYBOARDS 


| MOTHERBOARDS 
| Ecs $9 


574 3.3" 1 


we 
a! 5° 


iy 
049 


3B65X-75 
J86DX-33 (128K) 
484DX-3) (128K) 
| BIOSTAR 
786-20 

J565X-75 
JEDX-1) (HK) 
4%6-DX 1) (MK) 


RAM 

IMXG- a) 
IMR=-70 =S0MM 
IMXS-40 6sSIMM 
IMXS-70 SDM 
74EKX1-40 DRAM 
IMxXI-80o 6=6—DPLAM 
Mii+@) DRAM 


3109 
$179 
$315 


aoe PRINTERS (2ROTHER: 


HL-l0V LASER $1399 
M-(500 MATEIX 31m 

M-I324L MATRIX S289 

M-19294 MATRIX $649 

CASES 

DESKTOP W/PS 54 

FUNTSU 4700 TACTILE $49 «MINITOWER W/PS 596 


220) 
i i oe 
$4 
4 
aL35 
$15 
95 
ws 


(450) 


MICE. 


Re ler te wd ane 


 386DX-33 


FLOPPY DRIVES 


MODEMS 

24) BAUD INTERN AL 
BAUD EXTERNAL 
0 INT W/SENDRCY FAX S130 
2) EXT WISENDVRCY FAX 52 


GENIUS CLIX-ES 
MOUSE WIWINIws™ J.) BUS 


Reais | 
| 


DESCRAMBLERS 
FALL SALE %:: 


reat 
7 20 
eer 
SO When ECC esa 
sA-3 Ql 79 #259 55 49 
JERROLD DPV7 CALL CALL CALL CALL 
EMT e 7 ee ee sn 
ol CALL CALL CALL CALL 


saler Pricing eh Se Rd 


MONEY BACK 
GUARANTEE 


Please have MAKE and MODEL used in your area when calling 
Anyone implying Theft of Service Will be Denied Assistance. 


EM EV MLM aah adie eae Ve 
CNC Concepts Inc. ;. — aie 
P.O. Box 49503 

ir: EEC Mane 


PiU ae red 


az CABLE T.V.: 





















si Mention 
Sa Radio 


TB-3 FF 


QUALITY 
IBM™ 

PC/AT COMPATIBLES 
“2Serial Ports _ | 
“ 1 Parallel Port 
* | Game Port 
* 14" Monitor 
- Video Card 


~ * Mouse 
* Windows™ 3.1 
= DOS 5.0 


* FCC Approved 
_* 1 Year Warranty! 


e 
e 


Technical 
Assistance/ 
Custom 
Quotes 
VIA FAX 


oe 


486DX-33 
SVGA Morstor 
(1024x768, .28DP) 
4MB RAM 
| $2071 


__ OO 


386DX-33 | 
SVGA Monutor 
(1240765, .2aDP) 
4M RAM 
el uasigiie || 
TAPE DRIVES 
IRWIN T2051. 320% 
IRWIN 230 STD, $279 
IRWIN 120 PLUS $279 


| 486DX-33 

| SVGA Monitor 

(10245768, 39DP) 
2MH RAM 
$1974 

MISC, 


SX\-25 NOTEBOOK PC 
| 


SVGA Monto 
(10a ibe, 9D 
2M RAM 
$1614 


] 
J 


ME 
| 2B 


$43 
$63 


sh 
es 31) aie 
WINDOWS™ 3.1 UPGRADE $49 
SCANNERS cop 
GESTIUS GSO) Siz Sx20 $119 
GESIUS © y hi 
JENIUS COLOR 454 SKM Sid 
DX2S $163 
DXI3 31 


FOSS DUAL $179 
CD ROMS 


CHINON CDS 431 INT 
CHINON CDY 431 EXT. $42¢ 


AS 
cYraix 
S20 $129 
S25. 5/49 
DS 35 
Das Si 
D0 $199 


S194 


444 
[4 


BABY TUWER 
FULL TOWER 
MINT DESKTUP 
AT 


9;00AM-5:00PM 
PACIFIC TIME 
MON.-FRI. 


643 
tha 
$84 


HARD DRIVES 
1OOMB IDE $329 
IMB IDE  $3R9 
20MB IDE $9 


EXT WiSENDRCV FAM S319 
E/POINTING DEYICES | ELECTRICAL 
ENGINEER 
ON STAFF 


= 


LITEON 101 TACTILE [33 MED TOWER WPS SI? waouse wrwINDOWS™ J.ILSERIAL Sas 
LITEON 101 MECHANICAL $4) FULL TOWER WIPS 3179) GENIUS |212B TABLET ts 
We scoept VISA, MASTERCARD, Money Orders, pre-pard castuers, personal of company check (alire 7-)0 deve 
clear). Customer ere soufied of any proe changes of tome of porches. Shoppeng end hendleng charpee cotra A wary with 
egtt eed locaton. Normal siuppeng ve UPS Groend of Blue, ceully wetun 7 devs. Waatungion reecdients add 7.9% 
|. Sumner, Wa. 98390 ~ Pepper pie 
sales tax. FAX orders gladly accepeed’ VISA/MASTERCARD order subyect wo 3.5% Surcharge. Avelably & proces 
wabyect to change. All brent eed prot memes are the treademerie eed pestered trederis of ther respective compere For your proacnon, WE ALWAYS 
CHECK POR STOLEN CREDIT CARDS. Defoctree bardeere replecediopere! of the Gereton of POWEROY. We do oe alee nore-defectre peer We 
reerve the mgt wo ecbeteuts « product of equal of greater value & quaity othe ewes of a chortage, Orders cancelled before etvpment subpect fo a 15% 
restocking foe. POWEROY @ NOT RESPONSIBLE for typograpiecal errore We sell only QUALITY ITEMS. 
739 ORDERS ONLY:206 ORDERS/QUOTES): 206-87 
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POWERGY 
15821 Séth ST. EAST 


Electronics Now, September 1992 


NFO: UO-0O~ POT 





Standard Features - Models 100, 150, 200 & 400 


'@AC&DC VOLTAGES @DCCURRENT @RESISTANCE 
@ CONTINUITY TESTER - Buzzer @ DIODE TEST @ 3 1/2 DigitLCD 
@ LOW BATTERY INDICATOR @ ACCURACY +/- 0.5% RDG 


Ct Pe el. ee =| 


BATTERY TEST eee hFE TRANSISTOR hFE 
TTERY TEST CAPACITANCE 


KELVIN KELVIN 
#990090 # 990091 


100 Basic 150Basic+ 200 Advanced 
$4995 $9995 $3995 
BProtective Cases 


| For Models 100, 150, 200 .........54.°° (ss0csa; 
| Case For Model Pro 400 ah? Bd ene 


| KELVIN 
#990087 


Standard Features - Models 92, 93,94 & 95 
|@DC/AC VOLTMETERS @AC/DC CURRENT @OHM METER 
| @ FREQUENCY COUNTER to4 MHz @ AUDIBLE CONTINUITY TESTER 
@ DIODE TESTER @ MAX/MIN AVERAGE MEMORY RECORD 
@ RELATIVE MODE @ 10A HIGH-ENERGY FUSE PROTECTION 
}@DATAHOLD @ AUTO SLEEP & AUTO POWER OFF 


| PERFORMANCE 8 Complete with above Standard Features plus 
a 2 #00109 WATER RESISTANT (82 & 94 Models only), 

| 2 YEAR WARRANTY, YELLOW HOLSTER, 
$471995 PROBES, BATTERY, FUSE, STAND 

DIAGNOSTIC 


wih Standard & Model 92 Features pis 
LOGIC PROBE, CAPACITANCE TESTER, 
Model93 #990110 TRANSISTOR TESTER, TEMPERATURE 
| $4 4995 TESTER & K-TYPE PROBE, HIGH VOLTAGE 
| ENGINE ANALYZER ™* 
Model85 #990112 


WARNING BUZZER 
te with Standard & Modo/ 92 Features plus 
| 9995 


Compie! 
TEMPERATURE, TACHOMETER & DWELL 
ANGLE TESTER, DUTY CYCLE, 10 MEGA 
OHM IMPEDANCE, ANALOG BAR GRAPH, 
K-TYPE TEMP PROBE, ALLIGATOR CLIP 
TEST LEADS, INDUCTIVE PICKUP CLIP, 

6° TEST LEADS & CARRY CASE 


Vee ae tii: a 


ere Fat i 


= 


tw 7 
Tiel to Aue om 
Asn eG : = 
its a) A 


A rr oie , 


[kei ere 
te Ora 


U 
ae 
ee LY 


KELVIN TRUE RAMS 


12 INSTRUMENTS IN ONE - DC VOLTMETER, AC VOLTMETER 
OHMMETER, AC CURRENT, DC CURRENT, DIODE TESTER, A AUDIBLE 
CONTINUITY TESTER, dBm, FREQ , CAPACITANCE 


INDUCTANCE METER, LOGIC PROBE “$7 io Ds 
emo} 


0.1% ACCURACY 
on DC dd dal j 
10 MEGA OHM IMPEDANCE 
| RELATIVE MODE / DATA HOLD 
AVERAGE MEMORY RECORD 


| MAGUMIN 
10A HIGH-ENERGY FUSE PROTECTION 


AUTO SLEEP & AUTO POWER OFF with Bypass 


, UL-1244 VDE-0411, ; 
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A COMPLETE DEVELOPMENT SYSTEM FOR 
THE 8031 FAMILY OF MICROCONTROLLERS 











A Price-Performance Breakthrough... 


READS (Rigel's Embedded Applications Development System) 
with the R-31J board provides a complete hardware/software de- 
velopment and debugging system in one user-friendly menu- 
driven environment which runs on a IBM PC host. 


Split Case 


Complete line in Aluminum, Steel & ABS 

| Also Hardware, Silkscreening, Hand Tools | 
Ask us about our Custom Fabricating 

| Call for FREE Full Color Catalog |} 


(800) 800-3321 (216) 425-1228 Fax || 





° a 
F 
La = 


| Programs in the MCS-51 lang 





uage may be written, edited, as- 
sembled, downloaded and debugged without leaving the inte- 
grated environment. Its advanced features such as extensive 
| menus and on-line help makes it ideal for beginners. The profes- 
sional features, such as alternate hotkey operation, source-jevel 
debugging, history files, and a powerful cross-assembler makes 
READS / R-31J an industrial-grade development system. 
The R-31J may be populated with Intel's 8052 Basic chip and 
software written in Basic for those who prefer it. | 
| READS/R-31J with User's Guide on disk and example programs, 
is priced at$130, Akitis available for $95. Add $30 for the Intel 
| 8052 Basic chip. 














Enclosures 


RIGEL CORPORATION 
PO Box 90040, Gainesville FL,32607 (904)373-4629 | | 
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ANALOG & DIGITAL 
Circuit Design & Simulation 
B? Spice® for Microsoft” Windows and the Macintosh” B2 Losic® 


he 
a at a oD ed ok oF ot 


<n ay 
PGE, alata let nitap pete tt spel ee ons tee eelp ccs loeae a eee peet col erotic | [itarniet alee ash 


TRA NSIENT, DC & AC ANALYSES | OVER 100 COMPONENTS 


e INTEGRATED SCHEMATIC CAPTURE & SIMULATION * 
Now in use at over 20 major universities and leading corporations around the world. 


— Beige Bag Software 








Electronics Now, Seplember 1992 


° $130 /ea. 
* University & Student Pricing Available 715 Barclay Ct .* Ann Arbor, MI * 48105 
¢ Dealer Inquiries Welcome Ph: (313) 663-4309 « Fax: (313) 663-0725 
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AY FOR ALL SERVICE YOU USE, 15 HOE THE BNTENT OF RARE SYEWIN BALES 7 DEFRALE ANY TELEVISION CPRRATOR ANG WE WILL NOT ASSIST ANY COMPANY Of INDIVIDUAL IN DOING THE SAME 


11986 RIVERWOOD DRIVE 
BURNSVILLE, MN 


CST. 
MONDAY tt thru FRIDAY 


S | 


INVENTORY REDUCTION 
SALE!! 









800-800-4582 
FAX: 612-895-9454 





« SAVE! 
CABLE TV BOXES 


CONVERTERS, DESCRAMBLERS & MORE AT WHOLESALE PRICES 
— GUARANTEED STOCK— 





DESCRAMBLERS 
5 10 20 40+ 
NEW TBI (IMPULSE) $65.00 $60.00 $55.00 CALL 
TB-3 OR 2 $65.00 $50.00 $40.00 CALL 
FIB-3 OR 2 $79.00 $65.00 $50.00 CALL 
SA-3B $65.00 $45.00 $40.00 CALL 
SB-3 OR 2 $55.00 $43.00 $38.00 CALL 
SA3DF $99.00 $94.00 $89.00 CALL 
OAK N-12 $49.00 $45.00 $38.00 $30.00 
*ZENITH NO-FLASH $139.00 $129.00 CALL CALL 
*HAMLIN 1200 CH3 $65.00 $45.00 $38.00 $30.00 

CONVERTERS 

PANASONIC TZPC 145 $75.00 $65.00 $60.00 CALL 
STARGATE 2000 $70.00 $65.00 $60.00 CALL 
earn DQN-5 = ra $75.00 CALL CALL 
LD DON-V7 wivolume .00 CALL CALL 
“JERROLD DRZ-450 359. 00 $49.00 $45.00 CALL 
"SYLVANIA TEXSCAN 4040 $55.00 $45.00 $36.00 CALL 


(CH. pe 3 OR 4) 
"REFURBISHED AS NEW. CONVERTERS AVAILABLE IN CHANNEL 2 OR 3. 


COMBINATION UNITS 





‘SCIENTIFIC ATLANTA CALL FOR AVAILABILITY AND PRICING _ 
PIONEER $329.00 $299.00 CALL CALL 
JERROLD BAS D $329,00 $299.00 CALL CALL 
JERROLD DPV7-212 $249.00 $239.00 CALL CALL 
‘JERROLD DP5-DPV5 CALL FOR AVAILABILITY AND PRICING 
‘JERROLD DRX-3DIC $109.00 $89.00 CALL CALL 
‘JERROLD DRZ-3DIC $124.00 $109.00 CALL CALL 
‘SrA TEXSCAN 4040-DIC $75.00 $69.00 CALL CALL 
M35B (WITHVARI-SYNC, $44.00 $39.00 CALL CALL 
ADD $10.00 PER UNIT) 
"REFURBISHED AS NEW. 


OTHER PRODUCTS AVAILABLE: REMOTES: JERROLD, PANASONIC, HAMLIN, TOCOM, SCIENTIFIC ATLANTA. 
INTERFERENCE FILTERS: CHANNELS 2 OR 3 / VIDEO TAPE ENHANCERS. AC ADAPTERS: 12 & 18 VOLT / ADULT INSULT 
BOXES / MORE. FULL SERVICE TECHNICAL SUPPORT. 


COMBO SPECIAL — NEW TBI AND WIRELESS $150.00 (5 LOT QUANTITY) 


NO MINNESOTA SALES 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE! 


THEFT OF SERVICE (5 A CRIME. [INSTALLING ANY DEVICE WITHOUT FEAMISSION MAY SUBJECT YOU TO CIVIL OR CRIMINAL PENALTIES, YOU MUST CHECK WITH YOUR LOCAL CABLE COMPANY AND 


MON SI1U0J}90/3 ‘ZE66i Jaquiajdes 


CIRCLE 250 ON FREE INFORMATION CARD 
60A67 


Question: Who needs a Zenith Personal Information Terminal? 


Answer: With all these features and the low price, everyone! 


Worred about securty? 
Choose trom 10.000 codes to mice 
fh aorzed vert commuucete 


Tel to maitremes and more with 
NM ASOl’IM DEC V2 ee 


* ASCH, DEC VTS2 emulation © © Parallel printer port © Cxsngesble security access code «= ¢ «85-232 port (ZTX-11-Z caly) © Campesite video outpal 
* Beilt-ia 300 beod acto * Prose #. dinling sequence * Switch fer singe er maiti- = Two phone jocks: line snd * Progom is Basic by external 
aniwer modem thorage line phone phone computer 


ZTX-11-Z with RS-232 $75 | _ZTX-1-UZ without RS-232 $50 
COMPUTER BUSINESS MART 
10215 Buena Vista Avenue, Suite A © Santee, CA 92071 
(619) 449-9040 ¢ FAX (619) 449-7929 


MasterCard _ = Discover — 
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7$13.2v1200 mah 359.00 [ime pay, a HT300 7.2v 1600 mah $45.00 JVC | 
68S 9.6v1200 mah $59.00 . HT90 12v 600 mah $34.00 PANASONIC 
BP7 13.2v 600 mah $59.00 HT440 12v600 mah $39.00 
BP8 B.4v 1000 mah $89.00 M1500 15v500 mah $3900 PVEPSO/68 I2v 2.3 amps 
SA/SAT RCA/ HITACHI 
BPB2, BPAS RAD Full size 
BPASA 7.2v 750 mah , p40 Haak $78.00 VHS-C. 
BP84 7.2v 1000 mah PBI 12v 1000 mah $59.00 SONY 
BPASA 9.6v 600 mah KNB4 72v2200 mah $59.00 NP2? 
BP85B 12v 600 mah PB6 7.2v 750 mah $46.00 SABER , NP55/77 

| PB7 7.2v1500 mah $55.00 7.2v 1100 mah $59.00 = 

PBS 12v750 mah = $55.00 ALL BRANDS AVAILABLE 
YAESU SPECIALS INSERTS CELLULAR 
FNB-2 v 500 mah $21.00 KENWOOD MITSUBISHI $60.00 
FNB-2 v 600 mah $23.00 -SA/SA | F 
FNB~4A icOM SAT PB-21 $13.00, PB-25, 26- $20.00 NEC $45.00 
ENB-10 ICOM-72A CHARGER WITH rae rae NOVATEL | $45.00 
FNB-10S 7.2v 1000 mah BP-84 (Equiv)—2* High = PANASONIC 
: 3 $45.00 
rs 7.2¥ (@ 1000 MAH $135.00 tT beet Bag Phone Kits $55.00 
FNB-12S 12v 600 mah ae ICOM MOTOROLA 
$45.00 BP-858 (Equiv) 3° High - . “ELIP’ ¢ 
| 12v @ 600 MAH $164.00 BP-3 $17.00, BP-5 $22.00 $60.00 \ 
BP-7, BP-8 | 





* ALL BATTERY PACKS - GUARANTEED TO HAVE THE ADVERTISED CAPACITY 


mat Stn © BATTERY-TECH, INC. vy 
DEALER INQUIRIES 28-25 215 PLACE, BAYSIDE, N.Y. 11360 « FAX 718-461-1978 ee 
WELCOME 800-442-4275 - N.Y.S. 718-631-4275 MASTER CARD 
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+ Flip up LCD display (9-16 VDC) « Can communicate with 
any computer having RS 232 port + Can communicate 


x2$1200 with another Microterminal « Use by itself as 
x2. 2 for $25.0 electronic notebook « Onboard microprocessor, 


[ 40x4$2500 sd ee Soe YA Ren at ee Sa Sea = Crepe 
— I built in diagnostics and set up capabilities. » Original 
SV power required + Builtin C-MOS LCD alee & conroller ~ |intention for POS applications. + display size 40x16 (256 x 


Easy “Microprocessor” interface > 98 ASCII character | 128 pixels) Dim: 6s W, 1WL,2H, (With LCD up heights 7.1" 


genersior® certain INOS are backlit, CSET OTe into. | 

tins . an ea Gy] MAGNETIC CARD READER $25.2 | 
06” COLOR MONITOR 979,00 | Includes: » 20 character dot matrix display with full 785 | 
+ Fat #640 x 200 Dot Resolution » CGA & Hercules Compatible * 12 VDC -| capability « keypane! with full Gipha-numeric entry « separate 7.5 

ation # 15.75 KHz Horiz. begnnng Ca de Frame Construction /4 VOC/0.5 Amp power supply « standard telephone interface extension 

dard Interfece Connector * duded * Mfg. Semtron __.} 601d « lithium battery and flat-cone speaker, 

"est. 


| @MPRO€® ime BOARD Pc $79. | 
286 - 12 Computer, Ideal for the handyman, great for the testbench, 


Expandable to T68K on board (256x5 SIMMS) * Optional Floppy 
Inchades: 28612 motherboard (intel Chip) « built in IDE, Sopry and VGA controller * 1 Mb RAM Controller J60K/7200/1,24b/1.4t5 = 2 serial ports and 1 parallel 
* on ae ret eS ; . . 
| board (expandable to 5 ME) © eee Sen) eee eee e keyboard * DOS 40 port * Keyboard input & Speaker Octput + Has SCSI controller Socke 
} * real Gene chock © (2) 16bitalom, (1)Sbetakt © (ote Does not ian 
for 





















trequires optional pal & controller) * Board is the aire of a 5.25" 
the cose The motherbnard and cose are not stendard [BM footprint size floppy drive. parreeey and support available only from zeatieg: 


ADAPTEC 4070A att) or 4000A ur F j LASER DIODE: sharp part#: LT022MC 


SCSI Controller, your choice $60." SmW at 780 rm, single transverse mode 95. oo 


IRMA BOARD svi $99.” 


Links 3270 ae ane ere to BM PC 


[3 IY se —— ee ee aay eae HARD DRIVES 
KV Zak ee patty $99." | it hetone 2 
PRINTS 2 144Mb $55 


ioe | (Half Height, STSO6 Compatiblie) 
seria . Sore corte $125.2 
5.25° bracket for 720K of 1.44Mb doves $7 extra 


= GE 16 bi to backplane eee Beers Drive 2S 

and come with 1Mb of memory on board 20 end 40 Mb IDE drives - call for pricel 
AAA 640 x 200 LCD $29, 
The uni? is the dispicy for the Toshiba 71100+ loptop 


Sony Trinitron _]NON “ENCLOSED TTL MONITORS 
t, 12V ot 1.4 Amp ae 
coreute. iver Boor tp generate text ond gris | 9" Enclosed COLOR Monitor($249.29] £22 conan Af do er 
very fomiar with wing when attempting fo use thts unit. Model ae « CGA: mos Ree 
G40 x 400 LOD $50." sao pot pray | Cconnector is RGB input - pin) 
Proteon ProNet-4 Model pi347 | Graphic & Alphanumeric 
| Token Ring Board $79! | Liquid Crystal Display 
16 bit * 4 Mbps * TEEE 802.2 and 802.5 


480 Dot x 128 Dot, (80 x 16 line) 
compatible * twisted pair * interoper- 15." each, or 2 for 20." 
| able with IBM Token Ring network 


Driver board available $60.00 
nS Spy in the Sky 


$19.00 | pipe Sa waked tc gat ean ) 





Magnavox EGA Color Monitor $15¢ 50.00 


39 dot pich. Model #9CMOS3. EGA 


























S” Black & White... 





12" Papar White VGA monitor and ard 
Incredible S$99,% ee 
VGA monitor separate.._...$65.00 \S/ 
VGA card separate............$39.00 



























: 7x S LYS | IBM PC convertible printer S75.0015 
380 WATT §29.00 Nor-encioned - Quint +5V@S0A +12V | a 
}@6A -12V@15A Devers 127 Le 5 Wi SH : . PiU enccnce toes ..625.0¢ 
TAWATT SWITCHING 18000 2@53000(24pinpowerce- ) 

nectors attached « 115/700 Vat Der 2S" L si WaetH+Que | PC comvertible Modem .........0+00625.00 
= es eee 
















EMSA NOTA TU CNE: sil 
1490 W. ARTESIA BLVD, GARDENA, CA 90247 
Order desk only: USA: (800) 872-8878 CA: (800) 223-9977 
L.A. & Technical Info: (310) 217-8912 + Fax: (310) 532-6304 « 


= OEM INQUIRIES WELCOME - 20% Renocking fee for retumed orders. hanaing. 7 as superar mat ‘orders renee 


a 
SSE Sena SE GEG sig oa nee ace neee epalele, noe Sean é aaa le ae 
peshasarcoanain cere aoe oearrreo poeceec reese et csoneteie aie cieseteoeroa cease aoa eT ooo ora noeaeaeN SRO perrkake HSuPDecnaingetec er eeseseareriaed Sere poet asbeooesar woes spons nese SR Saas aac eee SONS erence g 
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saricaan Order ~ $20.0 Minimum —— handling — 
$5.00. We accep! cashiers ch personal — 5 
checks or COD's, CA residents od 8.25% sales tax, MWe a are not ©: 
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DR. "CHIP MUNK SAYS 
MOUNTAIN VIEW if ! ? 


SALES, INC. 





Descramblers/Con Combination Units 

NEW & REBUILT UNITS hi , 
Never Out-Performed * Never Out-Serviced | Hundreds of "Chip" experts agree with 
| || | Dr. Munk! TEC?’S PC based micro- 
dled | | controller development tools are the most 
Call us on the latest industry breakthroughs! _| | cost effective for veterans or beginners. 
: NO the same products used by the 
The Zenith No Flash System § worlds largest corporations and univ- 
| One unit replaces all of them (Guaranteed) By ersities are more affordable than ever. 


r Our products offer many time saving 
| . , | | | features, a 6 month parts and labor 
*Jerrold *Panasonic *Scientific Atlanta @ warranty and toll free technical support. 


aoe ace cae Call today for a free information package 
ocom ioneer en | | and price list. 
| 6805 PRIMER FOR BEGINNERS, .......... . $195.00 
* Video Decoder Systems and Universal Remotes : | tn 
6 Mo.-1 Full Year Warranty, 100% + Shipping 6805/68HC05/68HC1L1 CROSS ASSEMBLERS. . . . . $99.00 
We are a complete Service Center! Ask about Truck-Ins! 6805/68HC05 SIMULATOR / DEBUGGERS...... 599.00 | 
. D3". rot td | 68705P3,P5,U3,U5,R3,R5 PROGRAMMERS FROM $39.00 
Vi EW | 68HC705/68HC805 PROGRAMMERS FROM $395.00 
800-38 ee Eee ee ern eo eee 


68HCOS68HCII REAL TIME EMULATORS FROM $895.00 


Hg aot me ttent ot outa View Sales, ine. ta ctrad ny pap bib | TEGI 
CALL TOLL FREE 1-800-336-8321 


See tN The Engineers Collaborative, Inc. 
sa apace a | (Rt #3 Bor 8C, Barton, VT 05822 USA | 
|| | TEL:(802)525-3458 FAX:(802)525-3451| 
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Wyevale CALLER _D. - COMPUTER CHEAP SOFTWARE 
FROM PHONE LINE: ei nterface SAVES CALLS — 











SEE WHO IS CALLING BEFORE ANSWERING PHONE! _| RF DETECTOR/TRANSMITTER TUNERDEVIE REALLY DIFFERENT MINIATURE SURFACE MOUNT 
PREVENT UNALITHORIZED ACCESS MODEM, BSS, 3-FT ‘| 4XAS SENSITIVEAS ANY 2 $ 100.0 TRANSMITTERS HAVE CRYSTAL-CLEAR SOUND 
PHONE CORD + 3-FT RS232_ CABLE. UNIT HAS NO , XT. ANT-MAKESAGOOD |  25-TURNTUNING ISSTABLE. RANGEASOUT SO0F1 
DISPLAY, USES COMPUTER SCREEN INSTEAD (SOME | TRANSMITTER LOCATOR Me : ROOMMICROPHONEVERSION IMC4F $39.95 
COM PORT SOFTWARE REQUIRED] =Sbjnteeh lS mcare$3a.00, | AUTO-SWITCHPHONEVERSION IMC4T $39.95 
PCASS'YW/SEPERATE CABLES IMC4K $39.95 fon : | 
FULLY ASSEMBLED/TESTED IMC4A $45.50 a een onl 
SOFTWARE SHOWS CALL DATE, TIME. AREA CODE, 
PHONE NUMBER. SAVES ALL TO DISK “IBM | 2 | 
COMPATIBLE” COMPUTER ORLAPTOP lan PPL "| |camanlo, CA 99010 
TSR*POP-UP-WINDOW" SOFTWARE IMC4SW$7.50 = | he nunieecace r be cay Rie 1-800-992-3511 
(CALLER ID. MOT AVAILABLE EVERYWHERE YET. CHECK WITHYOUR =| ei pyegy ORDERS ONLY 

_ WOCALTELEPHONE COMPANY.) | | Scery 


Tao ates | \ a Tees 
TO UNDERSTAND | , SCHEMS & D LS 
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NEW PANASONIC-145 CONVERTER............. soem $60 $57 

NEW TVT-3 DIGITAL TRIBI ADD-ON.............0...... 51 48 
For most Jerrold systems 

NEW SCIENTIFIC ATLANTA 8580-338 ........... ar 185 179 
Converter/Descrambler 

NEW SCIENTIFIC ATLANTA 8590............0..0.00000.. 250 240 

REFUR JERROLD STARCOM 6 (DPV5)................... 155 149 
Converter/Descrambler 

REFUR HAMLIN 6600 05 600-3-M .........000 ee. 65 55 
MLD1200 Built-in Converter/Descrambler 
HAMLIN-MLD-1200-2.....................sccccccsssees 25 20 

REFUR JERROLD DRX-3-DIC........... Nececeaeereendetieusent 89 79 
Built-In SB-3 

MISCELLANEOUS CONVERTERS 
NEW ODD LOT.............$50 USED CR6000.............. . 29 
NEW TV-86-3 USED DRZ- ZARB Sicwcunses 49 


NEW EASTERN-3 
NEW STARQUEST-3 


MISCELLANEOUS 


Jumper Cables, Remote Control for most Cable Converters; Interference Filters or any channel. 
90 DAY GUARANTEE — in order for the 90-day guarantee to be in effect, this form must be signed and returned. 
FOR VCR, SECOND, THIRD, ETC. HOOK UPS 
[) YES, | agree — all units are to be used or resold in compliance with Federal and State laws. 

Signature ~ ‘ _ Date : 


- HOURS: MONDAY THROUGH FRIDAY 9 A.M. TO 6G P.M. EST 


Name 

Address 

City__ | toe State 
Zip | Phone No. 


| {TIS NOT THE INTENTION OF B & S SALES TO DEFRAUD ANY PAY TELEVISION OPERATOR AND WE WILL NOT ASSIST ANY COMPANY OR INDIVIDUAL IN DOING THE SAME. 





46518 Van Dyke #101, Utica, Ml 48317 (313) 790- 7896 © FAX (24 hours) (313) 739-6047 
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THREE GREAT PRODUCTS FROM 


MC400 
EN BORE eee 











DAETRON 





MC300 
peOWEGEUL: 








— cicaeacnronner ar oa (416)676-1600 
gecanesaee as ee a » OF Bergeron poe " 
Toronto Ontario, | MBZ SY3 = 
| PLEASE SEND ME: == ———*US, FUNDS 
sl MC200 @$159.95 
Mca00 | 
___ C400 ——— 
CASE @ $22.05 
AC ADAPTOR @ $095 


PAIR OF 36" TEST LEADS $12.95 
AND HANOUNG @ 750 UNT 
[ ] check | ] VISA TOTAL 


i 

1 

1 

i 

1 

4 

L 

} order [ ] mastercard 
we - 
1 

1 

0 

] 

i 

I 

i 


———————— 


SH 200.95 


ee 








CAPACITANCE METER __ MULT ‘CAPACITANCE METER Cea i a a 
ele ete a , Barney F abllty to road lnokage of capactors * Coes af tha functions of the Miz;0G 
world to operate. Tha furcest | * muds mirc searton te fas tues aang oe recs Fete Grtiale, Scie TAC. eho =< 
SABE Sowa 9 Moon a wore ears > at tener dled tecie 24, ¥ bth © Meirson ioe be 80 ee 
: =i naear eh NPM PME. Tor M chorrat, efwncarert oF _— 
ng korn 0.) uF “pment ey ol ent = rent connor , TELEPHONE NO. 
to 1 Rnrengne Ror (999.0 mF) tne Seite fe res a ore Sonera) (PNPNPN) and their collectors, emitturs, gain, Oras, SourUS, |, pec ae eat card ls rei io np to ae S. 
fanga © Flee} cathodes, for al above. comporiar cr sored Thank You. | 
* Al uniis have - eb attra pylon as yw eae ore egypt sets 3 COUNICIS CRRIG Vereen (St eS ae hes 8 eS ie ee ea ee | 
powered by 9 voit batiery or optional AC adaptor (recommended kr MC400) impact resilient pissic case Sasa "DEALER ENQUIRIES INVITED 





NOW - THE ALL NEW URDA®, INC. 


SDK-386™* 


Sed Go acetic of ieee Comeraier: Used by pemeon 


32 BIT MICROPROCESSOR 
TRAINER AND 
DEVELOPMENT SYSTEM 


With options’ BOSaT Floating Poot Coprcessar, 


B.S. & MLS. 


in Computer Science | 


* Approved for tuition reimbursement by 
leading companies 
| * ALL COURSES THROUGH HOME STUDY 
* Increase your 


The Pocket Programmer | 


The portable Eprom programmer that 
uses the printer port of your PC instead 


of an internal card. The software has 24 | 


easy to use functions and programs 
27/25/28/68764 & Cmos from 16K 
(2K X 8)}—2M (256K X 8) Eproms 
(32 pin socket, 


UpGradeable to | 


Ee 
AMERICAN 
INSTITUTE 
SS ee 


COMPUTER 
SCIENCES 
Ea 


eaming power 
* Approved Ada course 
available 


For free information call: 
1-800-767-2427 


Kbyt 
1, 40 Character i Una Got Matrix Liguici 
veel Cesplay with Opllonal Accesseorias. 


Also available: 


The 6 Bit SDK-85 
The 16 Bit SDK-86 


Coming in late 1992: 
The 8 Bit SDK-51 


Microcontroller 
Look here for 486 and 586 products 


CALL URDA®, INC. 


1-800-338-0517 of 412-683-8732 


8Meg). Adapters available for MCU’s, 
40-Pin Eproms, 5-Gang and Eprom 


Emulator to 32K X 8. $129, g§ 


INTRONICS, INC. 
Add $3.00 for shipping. 


Box 13723 
Edwardsville, KS 66113 Add $3.75 for COD 
VisalMaster Charge | 


| (913) 422-2094 


= Se en ! 
«Lip ab om hapeereynt 


Messe FAST ! 
UADA®, Inc. Has Additional Products: 
8086 68000 68020 66030 32010 DSP 


With Cross Assemblers for 
MS-DOS Computers 
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jn eatin Cet cotes at eoxiaitnentel hietderirg 
WITHOUT PROGMAMMIPG! 


ana 
worm the senal port aia 561-2060 









CB RADIO OWNERS! 
§ We specialize in a wide variety of technical 
information, parts and services for CB | 
| radios. 10-Meter and FM conversion kits, | 
repair books, plans, high-performance 
# accessories, Thousands of satisfied 
customers since 1976! Catalog $2. 
CBC INTERNATIONAL, INC. 
P.O. BOX 31500RS, PHOENIX, AZ 85046 





PROFESSIONAL MODELS) 
used by police arid baseball SCOWS 


Great selection of new, used, and reconditioned high 
tech speed measuring equipment. Tested and war- | 
ranted, $239 and up. 


AS-IS RADAR for hobbyists and experimenters avail- 
able at rock-bottom prices. 


“How RADAR Works,"’ a complete guide to speed 
measuring RADAR is available for only $3.95 ppd. 
FREE CATALOG #« CAEDIT CASDS & C.O.Os 


AIS 

921 N. Columbus 
spiro, OK 74959 
918/962-3349 








...to send for the latest copy of the free 
Consumer Information Catalog. It lists more 
than 200 free or low-cost government 
publications. Send your name and address to: 


Consumer Information Center 
Department TH, Pueblo, Coloradp 81009 


U5. General Services Administration. 


Kustom MR-7 
moving / stationary 
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WIRELESS FM STER EO BROADCASTER KIT 


CAT. NO. SFM-li $19.95 
DC'S all new FM Stereo Transmitter 


it Is based upon the unique BA1404 4 -— 2 
















stereo Broadcaster Integrated Circuit 
hat Includes all the complex circultry 
© generate the stereo signal. The kit 
neludes the new special IC, a 38 KHz 
*rystal, circult board, and all the small 
-omponents . This facinating project will provide many hours | 
of enjoyment as you re-broadcast your CD/VCR/Cassetie or | 
stereo broadcasts from your satellite system thru your high- 
quality FM home or auto stereo system. 


=F5 __. « 






FUNCTION GENERATOR KIT ORDER FG2 KIT 


great project to enhance your bench. This randy little func- 
tie serene has a built-in buffer amplifier, a 3-decade range 
selector switch that covers 15 hZ to 25 khZ, output level con- 
trol and function switch to select sine, square, or triangle. 





1CL7106 EV KIT LCD DIGITAL 
PANEL METER NOW $24.95 
The ICL7106 EV Kit is based upon a 
3-1/2 digit A/D converter that includes 
all the circultry to bulld a digital panel 
meter. Operates from a 9-v battery. 
includes LCD, 7106 IC, circuit board 
and small parts. Bullder must add 
resistors to expand to multl-meter 















DC ELECTRONICS 


POWER SUPPLY KIT 
PS-1 $16.99 

Dutpul of this power supply is con- | 
Iniously adjustable from 1.2 to 25V 
DC. The LM317T voltage regulator 
provides excellent regulation and 
ripple rejection. Includes al A 
ransformer, PC board, LM317T, 2 
binding posts, and all small parts. 





TOLL FREE ORDER 
HOT LINE 
1-800-423-0070 


MAKE E CIRCUIT BOARDS 


THE NEW, EASY WAY Copper clad boards 
| a for use with TEC-200 
22-250 3x6 $1.62 
P1-36 3X6 2.03 
22-260 4X6 2.27 
22-261 6X6 2.88 
- : 22-263 6X9 4.08 
WITH TEC-200 FILM SS 
JUST 3 EASY STEPS | POSITIVE PRESEN- 
SITIZED PC BOARDS 
1. Copy circuit pattern on TEC-200 | 22-3302X4 = $3.83 
film using any plain paper copier. | 22-3323X4 4.40 
| 2. Iron film onto copper clad board. | 22S344X6 = =—-5.78 
3. Peel off film and etch. | 22-336 6X6 7.60 
22-338 6X9 9.63 


ORDER TEC-200-10 FOR TEN 


| “pes PARTS WAREHOUSE ~ LS 








CD22402E 7.95 CA3I26E 1.95 NE564 






LM733 89 74COON  .29 CD4053_~—=sé«xwY5S0 
LM7805 0 LM7812_ ~=C««SO) LM7905 50 
}18 Uh CHOKE .39 3.58 MHz 1.00 








ORDER ABOVE ITEMS DIRECT FROM THIS PAGE 


MORE KITS 
3 DIGIT LED DVM ONLY 3" X 3" READS 0 TO 
100 VDC ORDER DVM3 $19.95 
FM WIRELESS BROADCASTER FMI$ 9.95 
}8038 FUNCTION GEN. KIT FGI $9.50 
SEQUENCER PROJECT SEQKIT $9.50 
CHRISTMAS TREE PROJECT 

| Bulld this unique seasonal project and have 
an unusual converstion piece. Powered by 
two D cells, 17 LEDs flash in a seemingly ran- 
dom fashon., Kit includes everything except 
batteries. ORDER XMASKIT $16.95 


~ 70-WATT STEREO POWERAMP | 


35 WATTS PER CHANNEL UNIQUE IC's 

Now you can boos ylour low power car NE602 $2.00 
stereo with the new PM-35 module kit. Each UGN3013 98 
module can provide up to 35 watts per chan- ULN2429 1.75 
nel whil operating from the vehicle's battery 2N414 2.00 
into a 4 ohm speaker system. New hi-tech XR2206CP 4.75 
power op-amps are used In a unique circult XR2212CP 4.75 
to Increase voltage swings, thus more MAX232 5.40 
power.Additional modules can be used to In- ULN3330 1.50 
crease power to 100 or 200 watts/channel. ICL8S038 3.85 

ORDER PM-35 KIT $19.95 ICM7226BIPL 23.50 


TO ORDER FROM THIS PAGE CALL: 1-800-423-0070 
SEND MAIL ORDERS TO: 
PO BOX 3203 SCOTTSDALE, AZ 85271 





|} Pc BOARD SUPPLIES 


UNIVERSAL DECODER (RE MAY 1990) ICs _ | 
229 
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Knight Patrol™ 
Talking Home Alarm Kit 
A high end alarm system at an affordable price! 
Features include: 
* Verbally warns burglars away 
4 State of the art PCF 8200 Speech Synthesizer 
* 21 Sensor Zones, 2 Arming Circuits 
| * 2 Five Watt Audio Ampiifiers 
* Auxiliary Alarm 
¢ Real Time 24 Hr Clock 
¢ A 10A & 3A Relay Circuit for Sirens, etc. 
* AlerUSieep Monitoring Modes (verbal status) 
# Trigger Memory (verbal status) 
| # Self Diagnostics & Performance Monitoring 
| @ Microprocessor Controlled 
| # Pleasant Female Voice 
* Expandibility & so much MORE! 
Awaiable £5 a kil of pre-essembied 
VWirite tor tree ints of send 55 for 
full-line cacalog A complete ling of 
penpherals it ao gredadie. Com- 
plete crtull board kt $500 « 
$10.50 5 4 H. (CA residents add &% 
| tax). Complete systerns starting from 
) $465.00. Instructional video tape 
(VHS $0.05 + $2.50 § 46 H). 


Paladin Glectronics 


| 19425-8 Soledad Cyn 
Sulla 333 Dect. RES 
Canon Country, CA H35 
(805) 254-8725 


Qe protect poor cestle 


“Without question, this has been the best class 
iar CUI eee me 
We ae 


BMC ag etme CM mam T TCR EL 
EVE BCom Pel me ROO erm Tica 
TRUCE EEL LLC m Lt Dy ea 
would be required training for ail technicians.” 

Aiea mA l eds] 


0 National 
Advancement 
Corporation 
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® GET ON AMATEUR TV 





You don't need to take a Morse code test 
to transmit TV pictures. The new no-code 


| ham license and Secrets of ATVis all you 


need to get started! The book is full of 


| useful information on equipment, refer- 
| ence material and who to contact. Order 
| ATV Secrets for only $9.98 ($2.00 S&H) 


YOU CAN PASS THE CODELESS 
eP\m et -10) (OM ity BAS 
GUARANTEE IT! 





| {t's easy and fun with the NARA Educa- 


tion Package. You get Don Stoner's Ham 
Radio Handbook, |BM or Macintosh com- 
patible software to test your knowledge 
after you have studied the book; an exten- 
sive list of Volunteer Examiners you can 
contact, the FCC Aules and Regulations 
for ham radio, a copy of Amateur Radio 
King of Hobbies, plus a bonus copy of our 
journal, The Amateur Radio Communica- 
tor, by mail. The NARA Education Pack- 
age is only $29.95 for the IBM or $49.95 
for the Mac version ($3.00 S&H). 

Join NARA today and enjoy the exciting 
world of ham radio — and beginners don't 
need to know the code! A one-year NARA 


membership & subscription to The Ama- 


teur Radio Communicator is only $10.00. 


aie 
ihe) B70 a) 
NATIONAL AMATEUR ASSOCIATION 
P.O. Box 598, Redmond, WA 98073 


Orders Only 1-800-GOT-2-HAM 
Inquiries (206) 869-8052 





Surface Mount Chip Component 
wtA py  olotyping plead 


Sizes are 0805 and 1206. Each kit ks ONLY $49.95 and 
avaiable for immeciate One Day Delivery! 

Order by toll-free phone, FAX, or mail. We accept 
VISA, MC, COD, or Pre-paid orders. Company PO's | 
accepted with approved credit. Cail for free detailed 
brochure. 


rosea: Wie wctalien ee! 
425 West Tat Ave. - Orange, CA 926654296 
Local (714) 998-3021: FAX(714)974-3420 | 


Entire USA 1-800-854-0547 








CIRCLE 224 ON FREE INFORMATION CARD 


NAC offers the highest quality advanced training available for PC 
technicians. The component-level course and its documentation focus 
on the IBM personal computer lines, from PC to PS/2, peripheral devices, 


and compatibles. 


* Diagnose more quickly and accurately, complete repairs faster, 


and reduce costs. 


¢ Discover better diagnostics, parts sources, new trouble-shooting 


tools and test units. 


« Toll-free technical help line and parts-locator line, free update 


service for one year. 


sizes. 


* Used by GTE, ITT, Xerox, TRW, McDonnell Douglas, government 
agencies, regional Bell companies, and many other firms of all 


Experienced technicians, supervisors and trainers often comment that 
they learned more in the first few hours of our course than in all of their 
other PC repair trainings put together. Many say that the documentation 
alone is worth the cost of training. 


Our five-day Advanced PC Maintenance Course is offered in major cities 
around the country. Dedicated on-site trainings are also available. Call 


without obligation to get a course outline and dates for the classes 


nearest you. 


CIRCLE 305 ON FREE INFORMATION CARD 


(800) 832-4787 
2730- Js South Harbor, Santa Ana, CA 92704 « (714) 754-7110 | 
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WANDEL & GOLTERMANN 
TSA-! & SBA-I! 
Transmission System Analyzer with 
Single Sideband Analyzer. Frequency 

range 100 Hz to 180 MHz, 5 modes 
of measurement; Spectrum analysis, 
Network analysis, Selective level, 
demodulation, Phase jitter. Specs 
available. New cost } 40,K. 


HEWLETT-PACKARD 8018A 


Serial Data Generator, 2048 bit, 
dual channel memory, variable word 
and pattern length, TTL, ECL, CMOS 
compatible, programmable, prbs and 
mixed data. 













TEKTRONIX P60I5 NEW 






digh Voltage Probe, measures up to 
40 KV peak pulse, 1000X, up to 20 
(V De + peak Ac, 75 MHz useful 
we compensation range 12 pF to 
pF, 








$950.00 





$275.00 
TEKTRONIX DM 501 





* MAY SPECIAL * 
HEWLETT-PACKARD 3586B 






selective Level Meter makes carrier 

measurements to 32.5 MHz, voice 
channel measurements from 50 Hz 
to 100 kHz, works with the 33368 
level generator Options available. 


$2650.00 
"MARCONI 2380/2382/1 


Spectrum Analyzer, 100 Hz to 400 
MHz in | Hz steps. This Spectrum 
Analyzer combines exceptional 
amplitude accuracy and high 
resolution. 75 ohm. 





Jigital Multimeter, measures volts, 
current, resistance,and tempera- 

ture. 0.1% De voltage accuracy, | 
41/2 digit LED display. Autopolarity, | 
fully isolated serial bcd output. | 


$250.00 


















MAY SPECIAL $2950.00 
TEKTRONIX A6902A ISOLATOR 





HEWLETT-PACKARD 204C 














Two independently isolated channels, 
hich voltage/ high CMRR, VDE cert- 
iffed to 1500 V/channel. 


sine Wave Oscillator, frequency 
range covers 5 Hz to 1.2 MHz in6 
overlapping ranges, solid state 
unit. 












$175.00 






$550.00 — _ $5000.00 


TEKTRONIX 485 HEWLETT-PACKARD 3582A TEKTRONIX 466 





02Hz to 255 KHz, transfer func- 










ee ; Ee iawece Se Oe tion magnitude and pnase measure- 100 MHz portable storage oscillo- 
ns writing speed switchable input ments, coherence function measure scope, 3000 div/uS stored writing 
impedance. : ment, accuracy is within 3% of speed 

| display center frequency, includes 






0.02 Hz resolution, CRT readout. 











$1300.00 $1175.00 
TEKTRONIX 7904 TEKTRONIX POWER MODULES 
500 MHz Oscilloscope mainframe TM 503 $200.00 






with the following plug-ins, 7A24 
dual trace amplifier, 7A26 dual 
trace amplifier, 7B85 delaying time 
base, 7B80 delaying time base. 
Includes a manual for each plug-in 


$2000.00 


| Three-wide power module accepts 
all TM S00 plug-ins. 


TM 506 $300.00 
Six-compartment unit provides 

| power to operate any of the TM 500 
| modular plug-ins. 




















$5900.00 





WANTED; ELECTRONIC 
TEST EQUIPMENT!I 
CALL OR FAX US YOUR LIST. 













WE ACCEPT VISA 
AND MASTERCARD 







PLEASE CALL OR WRITE FOR 
OUR UPCOMING CATALOG, 
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ELECTRONIC SHOPPER CLASSIFIED 








MISCELLANEOUS 
ELECTRONICS FOR SALE 


TV NOTCH FILTERS. BROCHURE $1. 00, 
MICRO THinc., BOX 63/6025, MARGATE, FL 
33063 (305) 752-9202. 


REMOVE TAMPER resistant security screws, de- 











pH METERS, ,,pocket type replaces replaces litmus paper, 
automatic calibration one syemming pool, 
drinking water $49.95 each ana- 
lytical, flow meters. PDC. RE BOK 221055, 
O01 aos Oa TN oo 1055. (901) 323-0278 Fax 


CABLE TEST CHIPS. S-A 8550, S-A 8500 — 
310, 311, 320, 321 (specify) — $33.95. S-A 
8580/338 — $69.95. Tocom 5503/07 VIP — 
$33.95. Starcom 6 — $33.95. Starcom 7 — 
$49.95. TELECODE, PO Box 6426-SH, Yuma, 
Az 85366-6426. 


THERMOPLASTIC MOLDING! Multipurpose 
mold forming machine for project cases, prototyp- 
ing, oa and many other uses. Send $1.00 for 
sample and more information. The Formworks, 
PO Box 721, Glendora, CA 91740. 


SOLAR PANEL, used 2 amp $165.00 plus $5.00, 
Dallas Solar Power, Box 611927RE, San Jose, CA 


95161. 
TRANSIENT SURGE and nd fault po tection 
in one complete unit. 398.95 S/H $5.00. NY 
residents add appr. sales tax. Safety Unlimited, 
1743 Baldwin Road, Yorktown Hts., NY 10598, 
SHORT WAVE antenna, space saver 30 feet 14 
gauge copper, ready to use $14.95. Code practice 
set, less batteries and key $12.95. Camp, 4951 
Treemont Circle, C . IN 37312. 
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PLANS-KITS-SCHEMATICS 
DESCRAMBLER KITS. Complete cable kit 
$44.95. Complete satellite kit $49.95, Add $5.00 


shipping. Free brochure. No New York sales. 
summit RS, Box 489, Bronx, NY 10465. 


BUILD OR buy assembled, four digit SWR & 

power meter, with alarm & sat points. Plans avail- 

able. Free information, Rupp Electronics, 5403 

Peveemece! Fort Wayne, IN 46804. (219) 
4 


BUILD YOUR own neighborhood radio station 
with our high quality FM stereo transmitter kit, with 
case $42.95. Also available, two meter 144 ‘MHz 

power amplifier kit 10X | gain $34.95. Add 
$3.75 75 S&H. Send SASE for complete catal 
Sunset Electronics, 12145 Alta Carmel Ct., Suite 
250-139, San Diego, CA 92128. 


TEST AIDS for testing units in FULL SEAVIVE 
mode. Starcom Vil, .00; Starcom VI, $30.00; 
Starcom DPBB, $50.00: Pioneer, $75.00: Tocom 
VIP 5503/5507, $25.00: S.A. call: Zenith, $25.00; 
N.E. ENGINEERING (617) 770- 3830. 


ETCH PCB'S yourself, new technique, no chemi- 
ror 00, Si cheap, full instructions, Sharefare, 
SE, Nicknap Prods., Suite 297, CN 





BUILD — FIVE: “digit, ohms, capacitance, fre- 
quency, pulse, multimeter. Board and instructions 
$9.9 an came Electronics, 179 May, Fairfield, CT 


sae CHIP DOES IT ALL, illustrated guide to 


understanding and Seah iS DEA utilizing the 
Motorola 68HC11, $5.00, TRI-DEA, Box 6600, 


Macon, GA 31208. 


and more. $500 TRIDEA, Bore 
31208. ; 


VIDEOCIPHER ientalllialecannarcablolamas 
teur/cellular/repair manuals, modification books, 
software. Catalog — $3.00. TELECODE, PO Box 
6426-SH, Yuma, AZ 85366-6426. 


60A76 





KENWOOD & ICOM service bulletins. 175 + 
pages covering all models. $39.95. Catalog — 

0. CODs (602) 782-2316 / FAX (602) 
343-2141. TELECODE, Box 6426-SH, Yuma, AZ 
85366-6426. 


DESCRAMBLER KITS. Complete cable kit 
$44.95. Complete satellite kit $49.95. Add $5.00 
shipping. Free brochure. No New York sales. 
Summit RS, Box 489, Bronx, NY 10465, 


DIGITAL COMPASS — A unique handheld de- 
puits dleplsyed By the igh or the sopeapriaie 
su | | 

LED. Kit contains SOROREE Sanne BEB OXa.s 
in); LED's; resitors & detailed instructions. $26,50 
Suncoast Technologies, PO Box 5835RE, Spring 
Hill, FL 34606. 


BUILD A TV and radio jammer! Ultra simple 
pene under $10.00), yet effective. Great joke for 

{ friend with a new TV or neighbor with the loud 
stereo! Plans only $4.00. W.C.N., 3283 
Belvedere, Riverside, CA 92507. 


LINE NOISE eliminator, Simple plans for mod- 
ems, pss Isecavat Build for $10.00 of Radio Shack 


Piampden:S only $5.00. K&A Enterprise, Box 111, 
mpden- Sydney, VA 23943. 


Sui FUN electronic games with LEDs and sim- 

pee ital ICs. Book has plans for over 20 games. 
send $9.95 + $2.00 S&H Omegatronics, PO Box 
911, Bloomingdale, IL 60108. 


SECURITY SYSTEM schematics for eight zone 
entry exit delay controller with fire and panic loops 
$15.00. Plans to inexpensive, readily avail- 
able device into passive infrared alarm system 
compatible detector $5.00. Both $17.50. V-Tro- 
nics, Box 620, Rte 3, Kerhonkson, NY 12446. 


BUILD OR buy assembled, oer lie detector. 
Only $28.75 from Javier E. Baez Electronics, PO 
Box 3151, San Luis, AZ 85349. Write us, right now. 


UFO BUSTER! Novel vehicle-based circuit 
probes mysterious orey oe that ray interfere 


with engines, lights. Solid theory, opmpae , @asy- 
building, Plans & data, $19. 95 Exciting 
pamelor NY 


electronics! "Stack, Box 365, 
13683. 


PRACTICAL FUEL SAVINGS for carbureted ve- 
hicles. Phenomenal results possible, easily and 
inexpensively. Free vacation offer to first cus- 
tomers. 1 (600) 747-9053, 


LED POSTER Art. Add an eye catching lighted 
effect to any poster. Great conversation piece or 
sell for . Complete illustrated instructions 
with Rad Shack parts list. $6.95, S. Sestito, Box 
378RE, Elmsford, NY 10523 


PRINTED CIRCUIT Bi BOARDS ee Sing! 
quantity, low quant ow prices. Single s 
boards only. Send Suny Lo eae 
ton Morrow, 500 Ken Maril Road, Ames, IA 


STAINLESS STEEL screws, nuts, washers. As- 
sorted kits. Free cata ia O2vet Rusty Bolt, Box 7085, 
North Attleboro, MA 


WIRELESS GUITAR transm RT RTT 

yew for $39.95! ULTRA GUIET M DESIGN, 
atures built-in switchable distortion effect! Kit 

includes PCB and ALL electronic components. 

Order TOLL FREE 24 hours: RadioActive 

TRANSMISSIONS, 1 (800) 263-9221 Ext.2587. 


FASCINATING ELECTRONIC DEVICES! KITS 
— STUN DAZER 344.95! SUPER FM OR AM 
TRANSMITTER $29.95! PHONE BUG $19.95! 
BUG DETECTOR $39.95! RF OR ACOUSTIC 
BUG JAMMER $34.95! SUPER SPY MICRO- 
PHONE $34.95! VOICE DISGUISER 339.95! 
TESLA PHASOR GUN $79.95! SUPER BAT- 
TERYLESS RADIO/POWER SUPPLY $29.95! 
UNIVERSAL IC TESTER $49.95! LASER 
RADAR DETECTOR $39.95! CATALOG 34.00! 
PLEASE ADD 10% SHIPPING. ORDERS OVER 
5100.00 SHIPPED FREE! QUANTUM RE- 
SEARCH, 17919-77 AVE., EDMONTON, AB TST 
251. 


NI-CAD ZAPPER can rejuvenate those unre- 
chargeable NI-CAD batteries, Instructions, sche- 
matic and parts list to construct the NI-CAD 
Zapper: $5.00. TENTRONIX, Dept. R5992, 3605 
Broken Arrow, Coeur d'Alene, ID 63814, 


CELLULAR hackers bible Theo 
modifications — $53.95, TELE 
6426-SH, Yuma, AZ 85366-6426. 


FM STEREO BROADCASTER kit. This kit oul 
performs the competition. Transmitter will broad 
cast any audio signal from a CD | VCR, o 
cassette player to FM stereo radios throughou 
ge Salleh . All the complex circuitry is ir 
the ne ade Oe BA1404 integrated circuit. Tunable 
band, runs on 1.5 to 12 volls DC 

ml lete kit of PC board and components fo 
TENTRONIX, Dept. RSS92, 3605 Broker 

are Coeur d'Alene, ID 83814. 


— hacks - 
DE, PO Bo 


__ COMPUTER HARDWARE _ 
IBM PC and eorre video digitizer, connects tc 
cameracorder, 64 


0 by 480 resolution. 256 gra} 
levels $89. 98. Demo disk $3. 001 informatior 
$1.00. Colorburst, Box 3091, Nashua, NH 03061 
Phone (603) 891-1588, 


386/486 CPU heat sinks, patented, best perfor 
mance a Oral u-install. Send $18.00/1 
aeeite Box 2123-re, Buffalo, N’ 


PC PARTS Mbs, disk drives, hard drives etc 
Overstocks, reconditioned. Multiwatt Systems 
Box 1147, Burlington, MA 01803. (617) 229-9798. 


UNIVERSAL MICROPROCESSOR SIM 
ULATOR/DEBUG GER V2.0 each set $90.00. Fo 

use with PC and compatibles. Simulates the Z80 
8085, 8051, 6800, 6801, 6805, 6809, 6811, 630: 
and 6502 and 65C02. Features assembler, ais 
assembler, source-level debugger. Accepts bin 
ary and Intel hex formats. Displays registers ant 
flags after execution. Response from terminal car 
be saved to a file. Includes batch file capability 
and buit-in demonstration. Additional sets are 
$50.00 each. The ROMY-8 EPROM EMULATOF 
works with simulator. Emulates EPROM: 
2716-27256. Code-patching with line assembiei 
Monitors address bus. Loads 32K of code in 21 
seconds Por 12 MHz). 90 day warranty. Save: 


panos only $155.00 (completa with one set o 
PU jee se J&M Software Hardware Bs 
sign, Inc an Road, West Ora 


ange, N. 
07052. Tal: (201 ) 325-1892, FAX: (201) 736-4567, 


INEXPENSIVE SINGLE BOARD COMPUTERS 
— An 8051 based SBC (assembled) with AS-23:; 
rey socketed EP nial args Sete ree 
ae byte memory and Free 
rogramming software with ae order. Se $38. of 
(pls $275 4 s/h). Suncoast Technologies, PO Bo) 
S5RE, Spring Hill, FL 34606, 


COMPUTER CONTROLLED security systen 
for home or business. Uses IBM PC or Cé 
computer, Includes infrared, various sensor: 
and software. State e of the Art security at : 
reasonable cost. Send for free brochure 
paper eae , 8132 Firestone #119, Downey 


LEARN MICRO-CONTROLLER programming 


using new 80C32 CPU, ram in Basic-52 o 
assembly | 8, the CPU card has : 
50 pin output | ar which will interface with you 


solderiess breadboard, =e you to design the 
circuits that you want (ad/da, keypads, LCD, pp 
output nici: eo A self ec ealen busi 
ness size en for schematic, ant 
full details to J. otwan: Bi52 Firestone Bivd. 
Suite 67, Downey, CA 90241. 


CABLE TV 


TV NOTCH FILTERS. BROCHURE $1.00 MICR¢ 
THinc., BOX 63/6025, MARGATE, F| 
33063.(305) 752-9202. 


TEST AIDS for testing units in FULL SERVIVI 
mode, Starcom VII, $40.00; Starcom VI, $30.00 

Starcom DPBB, $50.00; Pioneer, $75.00: Tocon 
VIP 5503/5507, $25.00; S.A. call; Zenith, $25.00 
N.E. ENGINEERING (617) 770-3830. 


TOCOM CABLE CONVERTERS Mode! 55044 
B. Clean condition, but sold as is with no remote 
Discounted to ONLY $24.95 each. CALL 1 (800 
TED-HEXS. 


pera Tae D> ( overstock Specials! Buy Bulk, Save $$) 
OMS eh SRM) SS sence Sat TE AE AE 


24401 Trarsigter NPN BATO-O2 861290 
(RFS 12 Feed Stect Trane ‘3 i$ 
MCAIO-S SCA 400V 44 arot i : ; rs) 


Back by Sopule? Uetnartal al” eeu cue iioas top pide stan, basa ayer Ser 


m it doesn't take us long to sell out of these popular ie eee a : 's 
: i Resicce : 5 
Re eee ease te Sete ee eee } 1K DIP Resistor, 16 pin 1S element 1489 
up now! These Yuasa NP7-12 rechargeable lead-acd 100K SIP Renisicr, 5 pin Telemert 504 
batteries are rated at 12VDC, 7 amp/hours. New,'S1 date Sper CIM Soceet, Cane Mout 116 
codes. 2.5" x 4" x 6° with solderless quick-connect tabs. [| cies toned Ao ar | gs 
J a | Bamary Mokler for 4 AA's wire lacs © 12706 
Sees 123 $14.95 ea. } 


peer IB 10¥EC, 12mAcet 11979 












Pocketaiad K Band TNB.. 


|... Mot thal you'd recelve many ame signals in your 
pocket, but this techno-marvel is that email M Measures 
only 4, a Gane with A See ee Noise a 


6d6, r attach to .75" x 
qr We Seer 








; Electronic | K ig, Fun 2 Educational 


AB-| AIRCRAFT BECEVER MIT Now you can Esten tc te aliines, corporate planes and 
private pilots, control lowers, approach and departure radar control and many other FAA sernces. 
Vary sensitive, smooth varactor tuning from 118-16 MHz, booming speaker aucko, effect AGC 
eee $24.95 Case & Kneb 1 12.95 

Fie190 ANSMITTER Thats ngtt. we ac STEREO! Just conmmect a cassette 
Sock. CO Pays of rng paral FU ine ove puss. cia Haqueny, nd ou 
are ON THE AIA wth a school home, camp of neighborhood FIM station, operating per revised 
FCC Pat !5 Buses! Lise he Cudtin wep on you own antenna Easy shep-ty-step assembly anc 
operanng mercsens. pi heptd FCC rues infermaton. Tunes 35-108 MMi wery sane AF 
ouRAE internal JV Bamery, ACA WA and ngnt inputs, achustabie stereo balance, great mares 
Serer PC-Bend pow mutch. $2955 Case kMnch ir 91295 

















Static Charge Alarm 
These units are to be used at work stations where static charges area [7 
concern (Le. CMOS crcl assembly). They produce a tone whenever [7 
one of three selectahie eveis cf static coarge is present in thee montomng [7 
area, allowing you to take preventive acton. Oniy 4° tall anc comes with F 
ts cwn VDC 300mA adaptor, or wil run off internal OV battery (not [a 
inctuced), Prevent ficse shocking ceveicoments! : 


HSC#12646_ 





Sania eo eryatale needed Grud bequtnny eyethecis for 144 - 14d MMT). frost paced pesecSon 
of your 12 tneorts frequency pairs (and pou can eet up more # needed), 5-Waes AF Ou (very 
easy ts Socet wth PA) Ameer 0) cia eseeentyy neon aoe pectoriale Geckcated packet 
comterions, accepts (COM cr egawaent speaeer mikes Beals fi ocay and youre on he ar on 
he trequecced of pour chesce Jon Pe rvoliion among hams whe know fhal a good and basic 
Ag heed not cost more fut a cecent comiass phone, anmwering machine of CO Ptieyert Neety 
tor 1992 form te redatie and poouear FTR-146] $149.95 Case d Knob Kz $34.95 


Many, many other kits available! end SASF: for ate saa list! J 
= = rate 










| Parcairoiks Fallout..Soviet Science Collector's Item! 


History on the march! Empires crumbding! Eager young scientists being trained for the new word order! We took advantage of the changing world scene te bring to you these uruque ems 
that also represent great value...Ausaian (lormerty Soviet) microscopes! The manual cals them faining microscopes, wa would probably call (hem student-grade instruments, although ey 
are not toys, They are brological (uminated from below via mirror) microscopes with two objective lansea (Bx, 20x) and three eyepleces (7x, 10x, 15), The optical quailty and workmanship 
chrome-plated brass. The only ansembly requered is fo screw the eyepiece tube into the frama, and drop in your chosce of eyepece. These uvts are new, iberaly greased (/), packed wah 
@ latge sachet of Gessicant in styrofoam 4 cardboard, and ted with stnng! The si-page manual is in tair English, and is duly rupber-stamped wan several acceptance dates (1048) and - 
certification numbers on the beck You can think of fas a piece of hatory, of just a decent, inexpensive microscope, only $69.95) Hurry, liméed quantios! 








teen y Tiny Tuner Modules .( FM Computer Network Gear... : 
The comneat Ro cerweatieseema eee ences Ten eee eee ee We Nowe come e 

anes oat ” Gata and E-vad was pert by mears of Broaocast FM Supcarter arc! aziedite! Perhaps arcte cea 
"Pied. Goce Sheat & Block | Dual was ahead of fis Ge, whe knows? Anyway, here is a rundown of the pisces. maybe youw@ thira |=) 
Mauscres 3.75 "cI"n. 75". Useful tor Arsateur TV? Hae? Lig| Of memecteng 52 Oo wih Tec ote pause Gon? contact hw marntactrer, as they have mowed on 
HSC #13120 $14.95 ae ee A. “PIN-Deak” (AMM Subcarrier Receiver Board. Maca by | 












Here is a tle module that you wort find anywhere ese! Te ey ee Pa incesys (simlar te Bustration). Ful lengh XT sty board has 
2 t 75 2S) PC mowt package is 2 varacter fred FU tunert 4 steeiied bor wih FM tuner (frequency selected by software), | 
by Toha (Idedel STMAGTOSA) lor sae on tre PG Fad Subcarser aclapaors Py Oech Goard wth ether 2 80C31 or tec CYTSO!'s. Comes 







at right. Uses 6 - 12VDC, tunes from 68.3 to 108.1 MHz from 75 ohm Fe wn dipcle antenna (see “B* at lef) and two disketes, cre | 
antenna input. has 10.7 MHz IF output wih Voo output for control 7— marked “Sand and one marked "Receive". This was intanded | 
} to be part of an FM subcarrier subscription "network" lor sending 
and receiving) mestiges, flies and Cats anywhere in the country 
A hackers bonanza with (depending on revision) NVERAM's, 
MAIZI1, NGCOO0, Synthesized FM tuner, AF Parts, ote! 


HSC #13084 $24.95 | 
Broadcast FM Antennas _ B. “PNM Recevor SAZ57A. sno madeby inden. Tin | 
| I was partotthel "PIN" gyttem and you were suppesedtobeabie | 
| A Winegard SA-6108 Yagi-type FM/VHF Antenna. Smal mast-mourt antenna ai to recewve E-nad, unatiended.via FM Subearrer wth just tis 
| @ppeert to have been designed for attic or Grop-celling applications but we “ a | bon, an ardenna (inched) ard a printer! Cr Rcouki be hooked [7 
cant ee any reason not to use E outtoors. 27.5" boom, longest cP ._ upto a computer vis parade! port Box has numeric hueypadon | 
element is 67, B was rended for he data recewvers at ngtt os i ae || _ * eo, PAG Commectors on back for power, printer, computer and | 

| in tringe recepton areas, but wil of course work fing for Fl a fe ™ * ante. edna Matte recereruat [ 
Se cee eee tae eetiee nme een —— ie a: ; : pce antenna and power 
HSC #13086 $19.95 a. i — HSC# 3065 o28.35 io 
is C. Satelite Deca Recetwer 57-183. by der Examaity | 
























B Dipole antenna (not showy. Typena! 30G-orm stares FM type Gipos actecna wih Du pO 3S De Noce ed te 6 nual le artes art LNB (not incised act 

in ban fer 7S-chen coax, piss a sir-foct coax cable with Fconmectors. Werks great win [7 we Gort have acy!) ter eames recepden of cats and E-mail P| 

Fld sterece, WHF T's, of the units at right! i o- Power Suppty provided. Many rtereeing parts maxi, inctuding | - 

HSC 213087 $1.95ea. or 10/$15.00 =" —— Z-80, NVSRAM, RF Linear parts, 6OCI1, no a 
varactr rer, ot. 





C. FM “Rubber Ducky” Antenna ...18" long wih pivot joint on |. | HSC#13100 
mourting boa, 7&-chen coar canis (6 toot) wth “F" connecter. Coukd a ; SSeS a 
be used in place of "O" above. — = -- 


HSC #7 4. Fi | te Fs 

: a : as = Se | Maciniash Serial Cable Set ’ 
ss | ane Fi] is MELINA abinercare DeeH io Dacaitc haere cence 
Electronic | sre it eel long’and hase nalos npbresaet icles pened aca: ! y) 
Supply _ }| attractive off-white color. Large quantity purchase means a special low price! [7 


: HSC#13048 
Toll Free (Orders Only) 1-800-4 HALTED (1-800-442-5833) f i nee ; 7 = 
Aetad Stews: Terma: sosgh&GasebsalaseX shteiasduiceterproteals Minimum order: $10.00 plus shipping. Oniars 
| 3500 Ryder St., Santa Clara, CA 95051 (408) 732-1573 [der $20.00 subject to $7 00 hancting tee, in addition to shiaping. eter 8. png. One 
4837 Amber Ln., Sacramento, CA 95841 (916) 336-2545 a 
6819 Re es Dr. ao CA oeest Te 2277 





$24. g5 | 
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source and watch them contract in up to five 
percent! Remove power, and they relax and are 
ready for millions more cycles. 


Create direct linear action without heavy gears, 
coils, or motors. Use Muscle Wires in robots, models, 
planes, railroads — anywhere you need small, strong 


all-electric motion. Q Q. A 
What Are Muscle Wires? 

Muscle Wires are highly processed strands of | 
a nickel-titanium alloy called nitinol At room 
temperature they are easily stretched by up to 
5% of their length. When conducting an electric 
current they heat and return to their original 
“unstretched” shape with a force thousands of 
times their own weight. 


How strong are Muscle Wires? 

The force a wire pulls with varies with size, 
from 35 to 330 grams. For more strength, use 
several wires in parallel. 


How fast con Muscle Wires activate? 
They contract as fast as they are heated — as 
quickly as 1/1000 of a second. To relax, the 
wire must cool again. Rates of many cycles per 
second are possible with active cooling. 
GM CR) SU 

Wire Diameter 50um 1100um 150 um 
Resistance 510 O/m 1502/m 502/m 
Contract Force 35 grams 150 grams 330 groms 

Iypical Current 50mA = 180mA 400 mA 


How much power do Muscle Wires need? 
Power varies with wire diameter, length, and 
| surrounding ‘conditions. At room temperature 
typical currents range from 50 to 400 mA. 
Power levels can be higher, but once the wire 
has fully shortened, power should be reduced 
to prevent overheating. 

What are the advantages of Muscle Wires? 

Muscle Wires have many advantages over 
motors or solenoids including small size, light 
weight, low power, very high strength-to-weight 
ratio, precise control, AC or DC activation, long 
life and direct linear action, 

All these topics plus 14 great projects are 
covered in detail in our book. Onder Today! 


Get our new 96 page Book and Muscle Wire | 
Sample Kit. It has 20 cm of 50 um, and 40 cm each 
of 100 and 150 jumdiameter Muscle Wires (1 meter | 
total), plus crimps & instructions — everything you 
need to get moving today! | 
Ask for our FREE Muscle Wires Technical Brochure 
Orders & Brochures - TOLL FREE 24 Hours Book ee 


Connect Muscle Wires™ to a a or other power 











































800-374-5764 
VISA: MasterCard 


2476 Verna Court - F) 
San Leandra, CA 94577 
Questions: 510-351-5930 
Fax: 510-351-6755 
Internet: mondo@helonat.net 


International Orders Welcome! First Class P&H: $9.00 
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DESCRAMBLING, NEW secret manual. Build 
f own descrambiers for cable and subscrip- 

on TV. Instructions, schematics for SSAV1, gated 
sync, Sinewave, (HBO, Cinemax, Showtime, 
HF, Adult) $12.95, $2.00 postage. 
SR ae ee Box 30502R, Bethesda, Mb 


“BULLET” BUSTER. Protect your cable box 
agains! the infamous cable “bullet.” The “Bullet” 
Buster acts as an electronic shield. Installs in-line 
in seconds. Don't wait until its too late! $19.95 plus 
$3.00 S&H, ELECTROMAN, PO Box 24474, New 
Orieans, LA 70184. 


CABLE ENCODERS SA Dropfield like new 
$1100.00, Jerrold DSE $1000.00, Jerrold SSE 
converters, SA 8510 $50.00, raw DRZ DIC 
$65.00. Call Stan (414) 554-8618 Fone/Fax 3-8 
CST. Buying inventory. 

CBTV CONVERTERS: Jerrold 400 450 DIC: 
$59.00, JSX JRX M35B $19.00, SB-3 $25.00, 
Oak RKDM, RTC-56 $69.00, Hamlin CR-60003M 
$59.00, Starcom 6 $150.00. Other brands in 
stock. Minimum 10 lots. For dealers only. (405) 
685-2048. 


= 


rs HERE at last — the new Zenith super chip! 
iS ONe works or get your money back. It's 
the all new ZZ chip: Ea: to instal even idiots can 
work iW this one Call or Oe on one, or a 
uantity — you'll be surpri v inexpensive 
2Z can be. (305) 425-4378. 
TOCOM 5503 “Turn on” module. Watch all chan- 
nels. Complete simple instructions, schematic. 
225.00 ea. Two for $39.00. Mike, Box 743, 
Oldsmar FL 34677. 


MISCELLANEOUS 
ELECTRONICS WANTED 





SURPLUS PHOTOFACTS WANTED. Many num- 
bers, all quantities. Loeb, 414 Chestnut Lane, 
East Me , NY 11554. (516) 481-4380. 





SATELLITE EQUIPMENT 


VIDEOCIPHER Il, descrambling manual. Sche- 
ics, video, and audio. ins DES, Eprom, 
CloneMaster, 3Musketeer, -per-view (HBO, 
Cinemax, Showtime, Adult, etc.) $16.95, $2.00 
eG: schematics for Videocypher Plus, 
$20.00. Schematics for Videocypher 032, $15.00. 
Collection of software to copy and alter Eprom 
codes, $25.00. CABLETRONICS, Box 30502R, 
Bethesda, MD 20824. 








REPAIRS-SERVICES | 

CREATIVE ELECTRONIC technician looking for 
R&D work thal can be done at home. Analog or 
digital circuits. D.Cousins, 13 Tioga St., Newton 
Falls, OH 44444. 
LEARN TO repair copiers! Order: Copier Doc- 
tor, an pay text on copier repair, Plus: 
access to toner, developer, parts. $12.95 plus 
$2.50 S&H. Coastal Technical Products, 317 
Leeds Gate Rd., Savannah, GA 31406. 


TEST EQUIPMENT 


uency measurement, 
trigger, and more, $200.00, | KY TEST, 333 S. 
State Street, Suite 214, Lake Oswego, OR 97034. 
Phone information (503) 638-3840. 


TOPMARK’'S DEVICES: Frequency syn- 
thesizers, 0.5-3GHZ, octave bands, 10-200KHZ 
steps, 4MS lockup time, $500.00 +. Source lock- 
ing versions, $400,00+. VCO's, amplifiers, 


in 
$100.00 +. Topmark (312) 262-3162, 


DISTORTION ANALYZER in Radio-Electronics 
12-91 article measures 0.005% THD. 90db notch 
at 1KHz. Built-in calibrator. Uses your DVM for 
measurement. Only nine ICs, Silkscreened front 
err and finished printed circuit board: $28.00. 
NSTRUMEX, Box 490, Blue Bell, PA 19422. 


VCO'S & Synthesizers: 1-2GHZ and 2-3GH 
VCO's and synthesizers, 10dbm output, exceller 
phase noise. VCO's $250.00, synthesizer 
3550.00. Higher frequency versions available | 
20000MHZ, Orders only Topmark (312) 262-316: 


_BUSINESS OPPORTUNITIES 


EASY WORK! Excellent pay! Assemble product 
athome. Call toll free 1 (800) 467-5566 ext. 1106€ 


EARN GREAT $$$ WITH YOUR COMPUTEF 
Work at home! PROVEN SUCCESS! Send $1.0 
for details to: Qwen, 5900 Yorkwood Rd., Balto 
MD 21239. 


AGREAT ideais a terrible thing to waste! Recelv 
income for your ideas with minimum outlay, Lear 
about Sharefare. $1.00, SASE, Nicknap, Suit 
297, GN 1907, Wall, NJ 07719. 


EDUCATION 


GET YOUR “FCC Commercial General Rad 
otelephone License.” Electronics home stud 
Fast, inexpensive! Free details. Command Pre 
ductions, D-225, Box 2824, San Francisco, C. 
94126-2824, 


TELEPHONE HOME study course. Profession: 
certification. Association of Certified Telephon 
Technicians, Route 3, Box 98, Ellington, Mi 
63638. 


SHARPEN YOUR electronic skills with the Bas! 
Electronic Simulations and Problems compute 
PICO TAIT FOF the See teat eae, to help yo 
prepare for your CET test. Satisfaction ar 
teed. $29.95 plus $3.00 S&H. EES-REBEGI, PO 
1391, Lubbock, TX 79408. 


PUBLICATIONS 


HIGH VACUUM technique, physical electronic: 

and related topics for the serious amateur exper 

menter. Subscribe to the Bell Jar, a new quarter! 

journal. SASE for further information or $15.00 pe 

eat (US addresses) payable to Steve Hansen, 3 
ndsor Drive, Amherst, NH 03031. 


COMPONENTS 


BATTERIES GALORE for all your electronic pro: 
ects and household needs, Free catalog. PO Bo 
Reo eee MN 55109. Or phone 1 (800 


ELECTRONIC SURPLUS catalog. Send SASE t 
Electrical and Metal Recovery, 4578 Cole Rd. 
Syracuse, NY 13215. 


STAINLESS STEEL screws, nuts, washers. As 
sorted kits. Free renee Rusty Bolt, Box 708s 
North Attleboro, MA 02761. 


SOLDERLESS BREADBOARDS 840 lie point 
with versatile magnetic mounting system $6.5! 
add $2.00 S&H. Magnetic mounted digital mod 
ules in wired and kit form from $4.00. Send $1.0: 
pew Omegatronics, PO Box 911, Bloomingdale 
| 108, 


COMPUTER SOFTWARE 


COMMODORE 64 Ham programs, 8 disk sides 

over 200 amateur programs $16.95. 29 cen 

stamp gets unusual software catalog of utilities 

pares and British disks. Home-Spun Software 
x 1064-R, Estero, FL 33928. 


VIRUSFREE SHAREWARE; 29 MEGABYTES 
$29.00, add $29.00/29MB increment up to 58( 
MEGABYTES. Include $3.00 shipping pe 
100MB: 1 (800) 876-8496, Visa-MC, SHARE 
NET, POB 12368, Oklahoma City, OK 73157. 


50-MEGABYTES programming SRC/utilities. C 
ASM/PAS/Basic $50.00, $3.00 shipping: 24h 
order/info/fax: 1 (800) 876-8496, Visa-MC 
SARE NES POB 12368, Oklahoma City, Ob 


SHAREWARE! THOUSANDS OF IBM PRO. 
GRAMS. $3.00 S&H for 2 disks full plus catalc 
disk. American Software, PO Box 509, Suite M7 
Roseville, Ml 48066-0509. 


TECHNICAL SCHOOL CLOSED! 


| Sed biases or in kit form If noted. First come, first served. Chek Br aeaiet 
‘Credit cards. Sorry, no COD or open accounts. ee acl | 






* ENERGY MANAGEMENT 
« FIRE PROTECTION | 
* EMERGENCY/MEDICAL FREE INFO! 
* APPLIANCE CONTROL ee 
and much more for your home! 
Amazing NEW device you can build in one evening! 
Construct for less than $150.00. Easy toolless installa- 
tion! Does more than systems costing thousands! Uses 
IBM-PC or compatible. Comes with POWERFUL yet 
easy-to-use software that is unlike any other. Save money on energy; 
feel secure from theft, in-home assaults and fire. Enjoy the conve- 
fi nience of having a SMART HOME that knows how to manage your 
lights, appliances, sprinklers, heating/air conditioning and more. AMAZ- 
INGLY simple and fun to build and install -wireless convenience too! 
PLANS and POWERFUL SOFTWARE SAE ee a x el 
ONLY $19.95 Si nsess Sparks, NV 894323079 I 


NEWESi = 
SCHEMATIC and PCB CAD 
Onty 
Includes 


« CGA, EGA & VGA 
compatible. 













re vie adios erupt 
89.00 | manvais are not avaladle and prices res 







| ETpa3c0 Hit pcr athng Cae SPECI iaso 
fETBSSO1 a Experiment Crt Br Mode 34 8 Geta Lab Etec Dyas Tech taide 18 6.55 


Sree feet eae ae be eran ho eo Sraoeet BOOKS 
° row At @ Saving over pub- 
= 
SASS DX Aut Satelite Receiver Enonomca 12.80 
F, 950-1450 MHz tor (sof), Sams oe 

age Programs (S38, Intel 
, Hull, P-Hall 
19th Editon, Amancan Cont, 


oe 

2d ine LO 14 LED Test Set 2. SA feces a ACA 
T-4 Sdent 700 Data Terminal wikcoust 29. i 

ZV RS222 AB Sw. Bow, Metal 14. F 






















£-1/4" Diagonal Cuter 
cue Neetenose ile SURE ee 
4" Short Noadienosa lor opens miswing ontifies str 
One Setold 1485 1285 | wired 
Ping. 100 Modular Plugs, FL11, 6x4 | ee 
Bie ca monies Ps RUIZ. &s " exo 1935 Se IS 
TDO4-250 Ard, Teleghonw Cable, 4 Cond. 250'Roll 4.95 | PNCTNC COAX OR TWINAX TESTER? 


TDOG-250 Rid. Telephone Cable, 6 Cond, 230 Fal 7.48 | Tess compals for shorts, opers & crosswired 
TDO8-250 Find. Telecho @ Cable, 8 Cond : 995 Termunators for testing mstaled cables, Wi 


ba late eh ey Case included. | 
SV Batlery Snap Clip loved Wotan oe 


100 for 8.85 50046 97.95 ag }oxio08. ieee toaes 7895 
WD eter cee ae Wray 
ICALL: $08/682-6936 FAX: 508/689-9484 | 
JORDER TOLL FREE: 600/343-1455 RES 


+ Design large multi la 
boards. = 


© Onc level eS down menu 
and quick keys for fast 
layout. 
Gerber : N. C. di slr ouesn 7840 40 ANGEL. RIDGE ae 
* 6 Month Free update (614) 592 1810 


Free Demo Visa & MasterCard Accepted HEAR THE TONES...SEE THE NUMBERS! 


| TOUCH-TONE DECODER/DISPLAY AND ASCIT CONVERSION BOARD 





*EIGHT DIGIT DISPLAY 
*32 CHARACTER BUFFER 
*ASCIT SERIAL OUTPUT 


Model TDD-8 decodes and displays all 16 DTMF digits and provides an ASCII serial output. 
Digits are displayed on eight LED's. 32 character memory can be scrolled. It will accept almost 
any audio source auch as a Lape recorder, telephone answering machine, scanner, etc. Perfect 
for remote computer data entry using a telephone keypad. Serial output can be connected to | 


Tunable Notch Filters and d Telephone Recording Batinuion 


ee | Assembled and Tested Filters 
ui ats as low as $16 each 














. | ir a 
Beeping and Buzzing in quantities of 10 or more | your computer, IBM compatible software included for displaying, storing/printing time, date and 
e Severe Interference . Eanes for automatic logging. Idea) for automatically logging your auto-patch traffic! 
Rit Filters TDD-8 DTMF DECODER/DISPLAY/ASCII $99.00 MoTron Electronics 
: a as low as $8 each CAB-1 AUDIO & COMPUTER CABLES ‘ 310 Garfield St., #4 
Aicro Thinc. kc qpuntities of 21 on move Eugene, OR 97402 


add $5 S/H - VISA/MC ACCEPTED 
TEL: 800-338-9058 503-687-2118 FAX: 503-687-2492 


(Touch-Tone is a trademark of ATT) 


.O. Box 63-6025 
arene, Fl 33063 Brochure $1 ee 752-9202 
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IBM COMPUTER PROGRAMS $1.99! Windows 


business, home, . aft, fonts UNCONDI- 

TIONALLY GUA | . Free catalog. 1 (800) 

723-0658 Ext. 118. 

$3.00 Each. Thousands of IBM _CAD, 

eae , etc. etc. Free catalog on 
Sete Drive, 


Suita 1142, BAC Warketrg. 3 CA 90212-3898 
IBM SOFTWARE for hams, technicians, and stu- 


stamp to Homebrew 
tronics, PO Box 8294, Trenton, NJ 08650. 


EE PLUS other er bring P.D. Shareware. 5.25 
IBM format. Send for listing Special st .50 for a 
disk full of eqainaerya software. No S & H, 
AGE Sot  roore (OSs 1350 Sixth Ave., New York, 


FREE DISKS!! and, FREE PROGRAMS!! Our 
Catalog contains over 2000 of the newest share- 
ware programs available! Over 200 hard to find 
rentals, and our list of electronic printing bargains, 
all on 360K disk!! Plus, clip this ad and send ittous 
aoe vou we Mea econ ate: game 
program ity program we choose pro- 
of the month on a second 

refundable 


Capacity 

Ste 10 of oor richest quality lormatied S60K disks 
which include sleeves labels & tabs. Plus ail the 
above with $3.00 being refundabie!l! Same deal 
with 720K diskettes instead of 360K disks, only 
$15.50 with $3.50 being refundable!! BEACH 
RADIO, Dept. RE., PO Box 548, Boston, MA 
02112-0548, 


nine THE 6BHC11 in Basic with this PC/ 

mpatible disk from Motorola. Contains the 
BAS C11 interpreter, Buffalo Monitor, sample pro- 
gram and more. Seen from Suncoast Tech- 
nologies, PO Box 5835AE, Spring Hill, FL 34606, 


LEARN ELECTRONICS Why spend thousands ni 

CA ee foes ANTIQUE ELECTRONICS 
learn electronics on your MSDOS-PC compatible TUBES, PARTS (old stock from closed or ban 
computer? We otfer modern Computer Aided In- rupt Radio-TV stores). Extensive listings in 
struction programs to help you achieve ee : $2.00. Don eo 
Lessons are shipped every other month until you lorth se Street #SC4, Milwaukee, \ 
complete the course. Each lesson costs only 53216-13 

$29.95 pius $3. te Seen lesson one = Ee ae LP a 
and receive a mnie aay anal oes We Dele Tar‘ eh Ot cee inte soe eee diame 
oie  Satisaction quaranteed, EES AES08, POS AUDIO-VIDEO-LASERS | 
1991, Lubbock, TR 79408. IBM PC and video 

CROSS PART DATABASE SOFTWARE: cameracorder, 640 by 480 resolution,.256 
Crosses common electronic component part levels $89.98. Demo disk $3.00, nioanetn 
numbers to SYLVANIA and PHILIPS replace- $1.00. Colorburst, Box 3091, Nashua, NH 030€ 
ments. Contains ximately 31,000 part num- Phone (603) 691-1588. 


oe 3-3 1/2 inch disks, CROSS PART IDENTIFY 
SOFTWARE: Crosses prefixes of electronic com- 
oneni part Devers to their manufacturer. 
DATABA SE — 335.00 ENE Caen Mc, 
Visa, check, rey on accepted. CPS SOFT- 
WARE, PO Box Blackwell, OK 74631. (405) 
363-4330. 


PC BOARD and schematic design software for 

the IBM PC/compatible. Create professional PCB 

layouts (with autorouting — requires EGA) and 

electronics 

BUINCOAST TECHNOLOGIES, PO Box 5835) 
eet TECH IES, PO Box 5835RE, 

Spring Hill, FL 34606. 


PROGRAM THE 8051 microcontroller in Basic 
with this PC/compatible shareware cee 
contains Basic 





Disk Editor, 

Disassembler, Procomm p j Surprice pro pro- ...tO send for the latest copy of 

Roto S. Oy $7.00 from SUNG TECH- the free Consumer Information 
LOGIES, PO Box 583SRE, Spring Hill, FL Catalog. It lists more than 200 

SS RY De A ES free or low-cost government 

Basic inte ff program re- publications. Send your name 

sides in EPROM, al the ramming of the : 

8051 microcontroller with imnta Basic cont and address to: 

Eatee Precran reach velaailne lh Beal ehe shoe Consumer Information Centex 

and sce! fla Only $10.00. Suncoast Tech- Department TH 


nologies, PO Box 5835RE, Spring Hill, FL 34606. Pueblo, Colorado 81009 





SYTECH-USA . 
°Buy direct from the Mfge 
® ALLNEW PRODUCTS ° 






oe 
: | ee) 
(;uarnteed low prices 


PLEASE CALL 

relat steele oe shy 
ll kinds of memory 
C.P.U * Math-co 
Mother Boards, 

Monitors,,VGA cards 
IDE , VOCARDS 
FLOPPY DRIVES 
Cases, key boards 
Modem/fax cards 

_ Complete systems 





13 0 
5s 


®eooeooeoooeooevooeooaeoeocaeaeoeeoeeoaeeaeeaeoaeaeeee @ 
& 


° [== MULTIMEDIA 
* C.D.ROMDRIVE 
° AND MUCH MORE 
eS 

° 601 ALDO AVE, 27 
2 FAX AO69825856 
° FAX 408 988-5856 
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To Get The Current Rate, 
You Have To Push The Right Buttons. 


Announcing the new toll-free number for U.S. Savings Bonds. 
Now, if you want to find out how much interest your investment 
is earning, simply call 1 800 4 US BOND. The rates are adjusted 
every six months to keep pace with the market, and there is a 
guaranteed minimum yield when held for five years or more. So 
push the right buttons — 1 800 4 US BOND — and find out how 
much your U,S, Savings Bonds are earning today, 


(=p US. Savings Bonds 


American Dreams A Reality 


A public service of this magazine 





three 5000-ohm resistors in se- 
ries between the supply voltage 
and ground so that one-third of 
the supply voltage is developed 
across each resistor. The inter- 
nal flip-flop circuit provides a 
definite “on” or “off’ response. 
Its timing intervals are indepen- 
dent of the supply voltage. 

The 555 has two basic operat- 
ing modes: monostable (one- 
shot—a single pulse is emitted), 
and astable (a stream of output 
pulses is generated). In the 
monostable mode when func- 
tioning as timers, time is pre- 
cisely controlled by the external 
RC network. In that mode the 
955 produces output pulses 
with rise and fall times mea- 
sured in microseconds. 

In the astable mode, the 555 
can be an oscillator. It can main- 
tain an accurately controlled 
free-running frequency and 
duty cycle with only two exter- 
nal resistors and one capacitor. 
In either monostable or astable 
modes, timing accuracy is es- 
sentially independent of varia- 
tions in supply voltage or 
ambient temperature. The de- 
vice can be triggered and reset 
on falling waveforms. 

Typical applications for the 
995 include precision and se- 
quential timing, pulse genera- 
tion, pulse-width and pulse- 
position modulation, and linear 
ramp generation. Moreover, it 
can directly drive loads such as 
relays, solenoids, low-power 
lamps, and high-impedance 
speakers. 

The 555 is packaged in plas- 


tic and metal DIP’s and 8-pin 
metal cans for operation in the 
commercial temperature range 
of 0 °C to + 70°C. Some plastic 
DIPs can operate in the —40°C to 
+ 85°C extended temperature 
range. 

Alternate-sourced 555's can 
usually be identified by the in- 
clusion of the numbers 55 or 
555 in their designations. Ex- 
amples include Harris CA555, 
Motorola's MC1455, and Nation- 
al Semiconductors LM555C. 
Other sources include Exar, 
Goldstar, Raytheon, Samsung, 
SGS-Thomson, and Sharp Elec- 
tronics. CMOS versions of the 
555, such as Texas Instruments 
TLC555 are also available. In 
addition to their low power con- 
sumption compared to stan- 
dard 555s, their outputs are 
compatible with CMOS as well 
as TTL. 

Table 1 presents some basic 
electrical characteristics for the 
555. The 556 is housed in a 14- 
pin DIP package but the block 
diagram of each circuit is iden- 
tical to that of the 555 shown in 
Fig, 1. The 556 is also alternate- 
sourced by many of the same 


firms that offer the 555. Exam- 


ples are MotorolasS MC3556 and 
Texas Instruments TLC7556. 


How the 555 works. 

Figure 2 is a representative 
circuit schematic for the 555. It 
contains 21 transistors, 4 di- 
odes, and 15 resistors. The volt- 
age divider consisting of three 
5000-ohm resistors (shown in 
Fig. 1) appears to the right of 


TABLE 1—ELECTRICAL CHARACTERISTICS 


DC Supply Voltag 
DC Supply Guirent (V+=5V) | 
(V+ =5V) 


Power Dissipation 

Threshold Voltage 

Trigger Voltage (V+ =5V) 
(V 


+ =15V) 
| Reset Voltage 
| Reset Current 
Timing Error (Monostable) 
| Frequency Drift with 
Temperature 
_ Drift with Supply Voltage 
Output Rise Time 
Output Fall Time 





Q10 in the trigger comparator. It 
applies one-third of the supply 
voltage to the non-inverting in- 
put terminal of the trigger com- 
parator and two-thirds of the 
supply voltage to the inverting 
input of the IC's threshold com- 
parator. 

The output of the two com- 
parators controls the R-S flip- 
flop, which in turn controls the 
states of the complementary 
output stage and the slave tran- 
sistor Q6. The flip-flop’s state 
can also be set by signals at 
RESET pin 4. 

When organized as a mono- 
stable timer, the TRIGGER pin 2 
is held high by external resistor 
R., in series with the DC supply 
voltage. Under that condition, 
Q6 is saturated, shorting exter- 
nal timing capacitor C,, to 
ground, and output pin 3 is 
driven low. Timer action is 
started by applying a negative- 
going trigger pulse to pin 2. As 
this pulse falls below one-third 
of the DC supply voltage, the 
output of the trigger com- 


parator changes state. That 


causes the R-S flip-flop to 
switch, turning Q6 off, and 
driving output pin 3 high. 

As Q6 turns off, the short is 
removed from the external ca- 
pacitor C,.. The capacitor 
charges through the external 
resistor R, until the voltage 
across C,, rises to two-thirds of 
the supply voltage. Then the 
threshold comparator changes 
state and switches the R-S flip- 
flop back to its original state, 
turning Q6 “on” and rapidly dis- 
charging C,,. At the same time, 
OUTPUT pin 3 reverts to its low 
state. The timing cycle is then 
complete. 

A characteristic of the 555 is 
that, once triggered, it cannot 
respond to additional triggering 
until the timing sequence is 
complete. However, the se- 
quence can be aborted at any 
time by feeding a negative-going 
pulse to RESET pin 4. 

The output pulse is a square 
wave whose duration (time de- 
lay) depends on the values of R 
and C. The formula for this is: 
tp (time delay) = 1.1 (value of R 
x value of C) 

Simply stated, time delay is 
directly proportional to the 
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FIG, 2—REPRESENTATIVE CIRCUIT SCHEMATIC FOR A 555 timer with external re- 


sistive and capacitive components. 


CAPACITANCE (iF) 
= 





7 
AI 
CL AV 
7 


0.0 
1 


Bin [AS 
rv 






100 


ar ei 


FIG. 3—COMBINATIONS OF RESISTANCE AND CAPACITANCE yield a range of time 
delays. The trigger pulse width must be less than the timing period. 


product of Rand C. Figure 3isa 
plot of time delay vs. resistance 
and capacitance based upon 
the time-delay formula where t,, 
is in milliseconds, R is in thou- 
sands of ohms, and C is in mi- 
crofarads. Figure 3 gives a 


family of time delay curves with 
variations in R,; and C,. Delays 
from 10 microseconds to 100 
seconds can be obtained by se- 
lecting suitable values of low- 
leakage capacitors from 0.001 
uF to 100 wF and resistors from 
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1 thousand ohms to 10 
megohms. 

Figure 4-a is a simple fixed- 
period (approximately 50-sec- 
ond) manually-triggered time 
delay circuit, and Fig. 4-b 
shows the waveforms as they 
would appear on an Os- 
cilloscope. The sequence of 
events in Fig. 4-b is initiated by 
prounding TRIGGER pin 2 with 
momentary START switch Sl. 
The CONTROL VOLTAGE pin 5 is 
decoupled by C2, and the out- 
put state can be determined by 
observing whether LED1 is il- 
luminated or not. A square out- 
put pulse (whose fixed-period is 
determined by Rl and Cl) ap- 
pears at ouTpuT pin 3, while an 
exponential sawtooth (with the 
same period as the square wave) 
appears at DISCHARGE pin 7. 

The fixed-period output of the 
circuit in Fig. 4 can vary from 
1.1 to 120 seconds by making 
the changes shown in Fig. 5. 
Resistor R1] is replaced with a 
LOK fixed resistor and l- 
megohm potentiometer R5 in 
series, as shown. A reset feature 
can be added by installing 
RESET switch S2, permitting 
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FIG. 4—FIXED-PERIOD TIMER produces a 50-second time delay (a). The wave- 
forms at three pins are shown (b +a). 
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FIG. 5—VARIABLE-PERIOD TIMER CIRCUIT with reset capability produces time de- 
lays from 1.1 to 120 seconds. 
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FIG. 7— TIMER WITH A RELAY OUTPUT provides time delays of 1.1 to 120 seconds. 


premature termination ol! the 
timing period. 

The 555 timer can drive non- 
inductive loads directly from 
pin 3 with currents as large as 
200 milliamperes. However, if 
the circuit contains an induc- 
tive relay load, either of the 
schematics shown in Fig. 6 ap- 
ply. In Fig. 6-a, the relay RY1 is 
normally off, but it goes on only 
when output pin 3 goes high 
during the timing interval; in 
Fig. 6-b, RY] is normally on, but 
it turns off during the timing 
interval. Diode D1 in both cir- 
cuits protects the 555 against 
inductive-switching damage. 
The contacts of relay RY] can 
control external circuits. 

Figure 7 shows how a relay 
and a 555 can form a simple 1.1- 
to 120-second timer in two 
switch-selected decades. How- 
ever, the general-purpose cir- 
cuit has several drawbacks. 
First, it draws current continu- 
ously, even when the timer is 
off. Second, because of the wide 
tolerance variations in the elec- 
trolytic timing capacitors Cl 
and C2, potentiometer R4 
needs two custom calibrated 
scales. 

The schematic in Fig. 8shows 
how to overcome these draw- 
backs. The RESET switch S2 and 
the set of relay contacts in paral- 
lel with the start switch Sl, 
which are both normally open 
(N.O.) keep the circuit off so 
there is no current drain. The 
timing cycle is started by press- 
ing momentary pushbutton 
switch Sl, which connects 
power to the 555. At the instant 
of S1 closure, C3 is fully dis- 
charged. It therefore sends a 
start pulse to TRIGGER pin 2 
through R4 and initiates a tim- 
ing cycle. 

As the timing cycle starts, RY] 
is energized. The contacts in 
parallel with Sl close and keep 
the 555 powered even when $2 
is released. At the end of the 
timing cycle RY] is de-energized 
and its contacts re-open, dis- 
connecting power from the 555. 

The timing of the circuit in 
Fig. 8 is principally controlled 
by the values of resistor Rl and 
potentiometer R5, and either Cl 
or C2, which are switch-se- 
lected by S3-a. Note, however. 
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that timing is also influenced by 
the setting of potentiometers 
R6 and R7. They are selected 
with switch S3-b and connected 
tO CONTROL voltage pin 5 of the 
IC. Those potentiometers effec- 
tively shunt the internal voltage 
of the 555, thereby altering tim- 
ing periods. 

That feature allows the circuit 
to produce precise timing peri- 
ods even when capacitors with 
loose-tolerance values are in the 
circuit. It also allows a single 
calibrated timing scale to cover 
the two switch-selected timing 
ranges. 

To set up the Fig. 8 circuit, 
first set potentiometer R5 to its 
maximum value, set switch S3 
to position 1 and push sTartT 
button S1. Then adjust potenti- 
ometer R6 for a precise period of 
10 seconds. Next, set 3 to posi- 
tion 2, push start switch Sl, 
and adjust potentiometer R7 for 
a precise period of 100 seconds. 
With those adjustments com- 
plete, the timing seale can be 
calibrated over its full 100-sec- 
ond range. 


Timers for car lights 

Figure 9 is a circuit that auto- 
matically delays the turn-off of 
an automobiles headlights, per- 
mitting them to function as 
safety lights at night after the 
ignition switch is turned off. It 
is a useful circuit if you want 
your cars headlights to remain 
on for 50 seconds after you have 
parked, turned off the ignition, 
locked the doors, and walked 
away. The headlights will stay 
on long enough to illuminate 
your route until you can reach 
the safety of your home. The cir- 
cuit does not interfere with nor- 
mal headlight operation. 

When the car's ignition 
switch $2 is turned “on,” RY1 is 
energized (through diode D3) 
closing its contacts and con- 
necting the 12-volt battery to 
the 555 and headlights switch 
Sl. In this state the headlights 
operate normally. However, be- 
cause both sides of capacitor C2 
are connected to the positive 
supply, it is fully discharged. 

When S2 is turned “off,” the 
voltage across R3 goes to zero, 
de-energizing the relay. How- 
ever, at that time C3 applies a 





+12V 


» S1NO0 
mee SUN 
4) 


FIG, 8—PRECISION (COMPENSATED) TIMER with a relay output has two ranges: 0.9 


to 10 seconds and 9 to 100 seconds. 
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FIG. 9—HEADLIGHT TURNOFF CONTROL with automatic delay for automobiles. 
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FIG. 10—HEADLIGHT/SPOTLIGHT TURNOFF CONTROL for automobiles is manually 


actuated. 


negative-going trigger pulse to 
TRIGGER pin 2, initiating a 50- 
second timing cycle that applies 
current to the relay coil through 
D1. 

Relay RY1l's contacts remain 
closed for about 50 seconds 


after S2 is turned off, keeping 
the positive battery supply con- 
nected to S1 during this period. 
That keeps the headlights on if 
Sl is in its on position. At the 
end of that 50-second time de- 
lay, RY] de-energizes, its con- 





FIG. 11—PORCH LIGHT CONTROL AUTOMATICALLY turns on a light for a preset 


period only when triggered at night. 


INPUT 





FIG. 12—ADD-ON PULSE GENERATOR can supplement a stand-alone pulse gener- 
ator. It is triggered by rectangular input signals. Table 1 gives output pulse widths for 


various values of C3. 





FIG. 13—MODIFIED ADD-ON PULSE GENERATOR can be triggered by any kind of 


input waveform including sine waves. 


tacts open, and battery supply 
is disconnected from the 555 
and Sl. 

The circuit in Fig. 9 is com- 
patible with modern practice for 
powering the headlights switch 
Sl with ignition switch S2 so 
that headlights work only when 
the ignition switch is on. How- 


ever, the circuit shown in Fig. 10 
is applicable to older vehicles 
whose headlights or spotlight 
are independent of the ignition 
switch. The circuit illustrates a 
manual delayed turn-off light 
control. 

That circuit works if the vehi- 
cle is parked with its lights off. 


They will be turned on for a pre- 
set 50-second period as soon as 
momentary pushbutton START 
switch S1 is pressed. When the 
delay period times out, the 
lights will be turned off again 
automatically. 

The Fig. 10 circuit includes 
relay RY1 with two sets of nor- 
mally-open contacts. The tim- 
ing sequence is started with the 
momentary closure of pushbut- 
ton switch Sl. Normally, both S1 
and the relay contacts are open, 
so the timer circuit is not 
powered and the lights are off. 
Capacitor C3 is discharged un- 
der this condition. 

When SI is momentarily 
closed, RY1s coil is energized. 
That action closes its first set of 
contacts, applying power to the 
cars lights while also closing its 
second set of contacts, applying 
power to the 555. However, 
TRIGGER pin 2 of the IC is briefly 
grounded through C2, soa 
negative trigger pulse is fed to 
it, and a timing cycle is begun. 

Consequently, ourpur pin 3 of 
the 555 switches high when the 
relay contacts close, locking the 
relay into its “on” state (re- 
gardless of the subsequent state 
of Sl), keeping the lights on for 
50 seconds. At the end of the 
timing cycle, pin 3 of the IC 
switches to its low state, de-en- 
ergizing RY1. Then both sets of 
relay contacts open, discon- 
necting power from the 555 and 
the lights. 


Automatic porch light 

Figure 11 isan automatic con- 
trol circuit for a porch light. It 
will turn a porch light on auto- 
matically for a preset 50-second 
period when its sensor detects 
the presence of a person. How- 
ever, it performs that function 
only at night or under condi- 
tions of reduced visibility such 
as might occur during a storm. 
The circuit is activated with 
switch Sl, which can be a 
microswitch triggered by a por- 
ch gate. It might also be a pres- 
sure-switch hidden under a 
porch mat and triggered by a 
person weighing perhaps 50 
pounds or more. 

Circuit operation depends on 
a negative-going pulse that falls 
below the internally controlled 
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FIG. 14—ADD-ON DELAYED PULSE GENERATOR can be triggered by any input wave- 
form (a). Waveforms at input to ICi and those at the outputs of IC2 and IC3 based on 


different values of R and C (b). 


one-third supply voltage being 
fed to TRIGGER pin 2 of the 555. 
If the trigger pulse does not fall 
below that value, the timing cy- 
cles cannot be initiated. 

In Fig. 11, the photocell (re- 
sistor R4) and potentiometer R5 
are in series as a light-depen- 
dent voltage divider. One side of 
Sl is connected to the junction 
between R4 and R5, and the 
other side is connected to pin 2 
through a the network of C2 
and R3. In normal daylight the 
photocell’s resistance is low, soa 
high voltage appears at the 
junction of R4 and RS. As a re- 
sult, closing S1 sends a voltage 
pulse to pin 2 whose value is too 
low to pull pin 2 below one-third 
of the supply voltage. Thus, the 
timer cannot be triggered with 
Sl under those conditions. 

However, the photocells resis- 
tance value increases at night or 


under reduced visibility, caus- 
ing a low voltage to appear at the 
R4-R5 junction, Under that 
condition, closing S] generates 
a voltage pulse that pulls pin 2 
below the one-third supply volt- 
age value, triggering the timer. 

The cadmium-sulphide (CdS) 
photocell (resistor R4) should 
have a resistance of 1000 to 
47.000 ohms under “dark” 
turn-on conditions. Potentiom- 
eter R5 can be adjusted to preset 
the minimum “dark” level for 
circuit triggering. The trigger 
signal is fed to pin 2 of the 555 
through the C3 and R3, a net- 
work that shapes the trigger 
pulse and effectively isolates the 
DC component of the photocell- 
potentiometer network from 
pin 2. 


Pulse generators 
In all of the circuits presented 


so far, the 555 functions as a 
monostable (one-shot) pulse 
generator. Suitable trigger sig- 
nals are fed to TRIGGER pin 2 and 
output pulses are taken from 
ouTpuT pin 3. The 555 can gen- 
erate well formed output pulses 
with periods from 5 microse- 
conds to hundreds of seconds. 
The maximum usable pulse re- 
pitition frequency is approxi- 
mately 100 kHz. 

The signal reaching TRIGGER 
pin 2 must be a carefully shaped 
negative-going pulse. Its ampli- 
tude must switch from an “off” 
value greater than two-thirds of 
the supply voltage to an “on" val- 
ue less than one-third of the 
supply voltage. (Triggering ac- 
tually occurs as pin 2 drops 
through the one-third supply 
voltage value.) Trigger pulse 
width must be greater than 100 
nanoseconds but less than that 
of the desired output pulse. 
That condition assures trigger 
pulse removal by the time the 
monostable period times out. 

Suitable trigger signals for 
the 555 in the monostable mode 
can be formed by converting the 
input signal to a good square 
wave that switches between the 
full positive supply voltage and 
ground. The square wave is 
then coupled to pin 2 with a re- 
sistor-capacitor differentiating 
network having a short time 
constant. That network con- 


TABLE 2—CAPACITOR VALUES 
FOR PULSE-WIDTHS 


Capacitors C3 Pulse Width Range 
(Microfarads) (Time in Seconds) 


10.0 90 ms - 1.2 

1.0 9ms-120ms 
0.1 900 1s - 12 ms 
0.01 90 ps - 1.2 ms 
0.001 9us -120 us 


verts the leading or trailing 
edges of the square wave into 
suitable trigger pulses. 

Figure 12 shows a timing cir- 
cuit that accepts input signals 
already in the form of square 
waves or pulses. Transistor Q1 
converts a rectangular input 
signal into a form that switches 
between the positive supply and 
ground. The output signal is 
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FIG. 1S—THREE-STAGE SEQUENTIAL TIMER or pulse generator (a) and waveforms at 


three different output pins (b). 


then fed to TRIGGER pin 2 
through differentiating net- 
work C2-R4. The circuit can be- 
come an add-on pulse generator 
in combination with a separate 
square-wave or pulse generator. 
Variable-amplitude output 
pulses can be obtained from po- 
tentiometer R7. 

The output pulse widths of 
the Fig. 12 circuit can be varied 
over more than a decade range 
with potentiometer R6, and 
they can be switched in overlap- 
ping decade ranges with the val- 
ues of C3 listed in Table 2. With 
the component values shown, 
output pulse width is variable 
from 9 microseconds to 1.2 sec- 
onds. Capacitor C4 decouples 
CONTROL VOLTAGE pin 5 to im- 
prove circuit stability. 

Figure 13 shows a modifica- 
tion of the circuit in Fig. 12 that 
can be triggered by any kind of 
input waveform, including sine 


waves. Here the first 555 (IC1) is 
configured as a Schmitt trigger 
to convert all input signals into 
square-wave output signals. 
Those square waves trigger the 
second 555 (IC2) in the mono- 
stable mode in the same way as 
described earlier. The circuit 
can also become an add-on 
pulse generator in combination 
with any kind of stand-alone 
waveform generator that pro- 
duces output signals with peak- 
to-peak amplitudes greater 
than one-half the IC’s supply 
voltage. 

Figure 14-a shows how two 
monostable circuits can be con- 
nected in series to make a de- 
layed-pulse generator. As in Fig. 
13, the first 555 (IC1) is config- 
ured as a Schmitt trigger. The 
second 555 (IC2) controls time 
delay width, while the third 555 
(IC3) determines the output 
pulse width. 


As shown in Fig. 14-b, the 
output pulse at pin 3 of IC3 ap- 
pears at a time interval after the 
initial application of the trigger 
signal. This time delay width 
Tp, is determined by the prod- 
uct of the value of capacitor C3 
and the sum of the values of re- 
sistor R5 and potentiometer R6, 
in accordance with the time de- 
lay formula given earlier. Sim- 
ilarly, output pulse width t,,. is 
determined with the values of 
C7, and R8 and RQ. 

This circuit can become part 
of a stand-alone pulse delay gen- 
erator by building it into a 
square-wave generator case. 
The square-wave generator will 
provide the initial trigger sig- 
nals needed. 

A number of monostable 
pulse generators can be placed 
in series to operate in sequen- 
tial form. Figure 15-a, for exam- 
ple, shows a three-stage se- 
quential generator circuit. It 
can control lamps or relays in a 
pre-programmed time sequence 
after pushbutton switch S1 is 
pressed to give the START 
command. Note that the RESET 
pins (pin 4) of all three 555's are 
shorted together and positively 
biased by R6. Those pins can be 
shorted to ground with set 
switch S2. When power is ap- 
plied, Sl should be closed, en- 
suring that none of the 555'’s in 
the circuit are falsely triggered. 

Figure 14-b shows the wave- 
forms from the output pins of 
all three 555's (IC1 to IC3). The 
time delay t,, is determined by 
the values of Cl and R2, t,» is 
determined by the value of C4 
and R4 and t,,, is determined by 
the values of C7 and R7 when 
inserted in the time delay for- 
mula given earlier. 

Finally, three or more mono- 
stable circuits can be connected 
with capacitor C9 (shown in a 
dashed connection line) be- 
tween SI and pin 3 of the third 
955 (IC3). This loop feeds a sig- 
nal back from the output pin of 
IC3 to the input TRIGGER pin of 
ICl, permitting infinite repeti- 
tion of pulse sequence. The cir- 
cuit can drive LEDs and digital 
logic. The circuit also has the 
reset capability provided by S2 
that clears the circuit when 
power is first applied. R-E 
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Set up a versatile sloping-vee antenna for 


your shortwave receiver of ham rig 
to improve your transmission 


and reception at low 


cost. 


THE SLOPING-VEE ANTENNA IS ONE 
of the most versatile broadband 
antenna designs available to 
amateur radio enthusiasts and 
shortwave listeners. It is struc- 
turally simple, inexpensive, 
easy-to-build, and easy to set up 
in the field if you want to take 
your rig with you on vacation. 
The sloping vee can achieve 
moderate and occasionally even 
high gain over a frequency span 
of 5 to 1, 10 to 1, or more. The 
antenna is functional over the 
high-frequency (HF) into ultra- 
high- frequency (UHF)-range 
from about 3 MHz to about 800 
MHz. 

The most common configura- 
tion for the sloping-vee antenna 
is shown in Fig. 1. It consists of 
two sloping, radiating elements 
(wires) fed by a radio-frequency 
source at their vertex. The 
source is located at a height H 
above the ground, and the ele- 
ments are terminated by two 
equal resistors, R, located at or 






near the Earth's surface. Tech- 
nically it is an inverted-vee slop- 
ing antenna. 

The true sloping-vee antenna 
has a vertex height, H, that is 
actually less than the height of 
its terminations. The radiating 
elements slope up from the 
ground, not down as shown in 
Fig. 1, making this configura- 
tion more difficult and expen- 
sive to build because two masts 
are required. However, both 
forms are called sloping vee's be- 
cause they resemble a tilted let- 
fer V.~ 

This article presents a sys- 
tematic design procedure that 
takes into account the unique 
characteristics of this antenna. 
A typical design for an HF/VHF 
10- to 60-MHz sloping-vee an- 
tenna is discussed in detail, and 
measured performance data for 
the actual antenna is given. A 
frequently overlooked feature of 
the sloping-vee antenna at HF 
and a major advantage is that it 
combines the features of hori- 
zontal and vertical antennas, 
which results in virtual polar- 
ization diversity. 

In a careful design, the 
characteristics of the communi- 
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cation links to be supported by 
the antenna must be consid- 
ered. For example, the take-off 
angles at which the antenna 
must have adequate gain are de- 
termined by the transmitter-to- 
receiver distance and by the vir- 
tual ionospheric reflection 
height. 

Another design constraint is 
the antennas required band- 
width which is determined by 
the operating frequencies. For 
some amateur radio operators, 
only the HF band (3 to 30 MHz) 
is of concern; others want to 
cover the upper HF range and 
the 6-meter (50 kHz) band as 
well. High-gain antennas such 
as Yagis exhibit a bandwidth of 
a few percent of the center fre- 
quency. A well designed sloping 
vee, by contrast, will cover the 
entire HF spectrum and even ex- 
ceed it. 

Antenna siting is another im- 
portant consideration in the de- 
sign of a sloping vee. From HF 
well into the VHF range, the 
Earth's electrical charac- 
teristics (ground conductivity 
and dielectric constant) have a 
dramatic effect on antenna per- 
formance. Ground effects are 
especially important at low 
take-off angles (close to the 
horizon). 

Shallow take-off angles are 
necessary for long-range trans- 
mission. For very long dis- 
tances, the take-off angle could 
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FIG. 1—A SLOPING-VEE ANTENNA is simple, inexpensive to build and erect, and 
provides excellent broadband performance from HF well into VHF. 


be so low that mountains or 
other terrain features block sig- 
nal transmission. Those 
obstructions limit the mini- 
mum take-off angle which, in 
turn, limits the range. 


Sloping-vee operation 

As shown in Fig. 1, the RF 
source excites current waves on 
the vee’s radiating elements. 
The total current consists of 
two components: an incident 
wave propagating from the 
source toward the end of the ele- 
ment, and a reflected wave prop- 
agating from the terminating 
resistor back toward the source. 
In an ideal vee, the reflected 
component is zero because the 
terminating resistor absorbs 
any incident energy that would 
otherwise be reflected. In prac- 
tice. there is a only a slight re- 
flected component. The inci- 
dent and reflected waves com- 
bine point-by-point along the 
element length to form a weak 
standing-wave pattern. An un- 
terminated antenna, such as a 
center-fed, half-wave dipole. 
propagates a reflected wave with 
a large amplitude that creates a 
strong standing-wave pattern. 

The half-wave dipole is a reso- 
nant, narrow band, standing- 
wave antenna. By contrast, a 


properly designed vee is a non- 
resonant, broadband, travel- 
ing-wave antenna. Broadband 
operation is obtained from the 
vee antenna by eliminating as 
much of the reflected current 
wave as possible. The terminat- 
ing resistors are capable of ab- 
sorbing most of the incident 
energy that is not radiated from 
the elements. If the terminating 
resistor is conjugate-matched 
to the characteristic impedance 
of the radiating element, there 
is no reflected signal because all 
of the power is absorbed. 

This situation is the same as 
the maximum power transfer 
condition for a transmission 
line feeding a load. The load ab- 
sorbs maximum power when its 
internal impedance is equal to 
the complex conjugate of the 
transmission line’s charac- 
teristic impedance Z,. Because 
Z, for well-designed transmis- 
sion lines is nearly a pure resis- 
tance, the matched load is a 
resistance of equal value. The 
most common coaxial cable im- 
pedance is 50 ohms, and the 
corresponding matched load is 
a resistive 50 ohms. The load 
could be a 50-ohm dummy (es- 
sentially a resistor), or it could 
be an antenna with an input im- 
pedance of 50 +jO ohms. 


The frequencies at which the 
vee exhibits near traveling-wave 
behavior determine its useful 
bandwidth. The precise defini- 
tion of impedance bandwidth is 
the range of frequencies at 
which antenna input voltage 
standing-wave ratio (VSWR) is 
less than or equal to some 
threshold value, typically 2 to 
2.5:1 for transmitters and up to 
5:1 for receivers. There are dif- 
ferent thresholds because 
transmitter circuits cannot tol- 
erate high VSWR without re- 
ducing output power or shut- 
ting down; by contrast, a 
receiver is not limited by VSWR. 

For receive-only operation, in- 
creased antenna VSWR causes 
higher mismatch loss into the 
receiver front-end, which re- 
duces the available signal level. 
There is a point at which the 
mismatch loss is so high that 
receiver sensitivity (minimum 
detectable signal) becomes un- 
acceptable low. Figure 2 is a plot 
of mismatch loss as a function 
of VSWR with one end of the 
transmission line matched . At 
a VSWR of 5:1, receiver sen- 
sitivity is reduced by only 2.5 
dB; but at 21:1, the reduction 
approaches 8 dB. 

An objective for the design of 
a vee antenna is to maximize 
the range of frequencies in 
which VSWR is less than 2.5:1 
for transmission and less than 
5:1 for reception. An antenna 
meeting the transmission crite- 
rion between 3.5 and 30 MHz, 
for example, could be loaded di- 
rectly on all bands from 80 to 10 
meters without a tuner or 
matching network! The same 
antenna could receive over an 
even wider bandwidth. 


Design procedure 

The design of a good vee in- 
volves three steps. The first is to 
evaluate the kinds of communi- 
cation links for which the an- 
tenna is intended. The designer 
must answer the following 
questions; What are the dis- 
tances and operating frequen- 
cies involved, and what is the 
propagation mode? The second 
step calls for the selection of the 
vee'S apex angle based upon the 
intended operating frequency 
and antenna size. The third 
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FIG. 2—PLOT OF MISMATCH LOSS in decibels vs. VSWR with one end of the transmis- 


sion-line matched. 


step is the computation of the 
antenna radiation patterns for 
the desired distances. 

The assumed specifications 
for the design of a vee antenna 
are: 
® Frequency range—15 to 50 
MHz (continuous) 
® Propagation mode—meteor 
trails at 100 kilometers 
® Link distances—400 to 1200 
kilometers (250 to 750 miles 
® Antenna siting—limited toan 
area 100 x 100 feet anda height 
25 feet 
® Main lobe gain—O dBi, mini- 
mum value 


Step 1—Link evaluation 

Three transmission-path fac- 
tors influence vee design: dis- 
tance between transmitter and 
receiver (determines antenna 
take-off angles); operating fre- 
quencies (determines required 
bandwidth): and propagation 
mode (determines take-off an- 
gles). Each of those factors must 
be known or estimated to de- 
sign an antenna matched to the 
path, 

Signals propagating between 
points on the Earth's surface 
are bent by the ionosphere or 
other scattering mechanism 
such as a meteor reflection. The 
most common (but not the only) 
propagation mode at HF is the 
skywave. The transmitted sig- 
nal is bent back toward the Ear- 
th’s surface by the ionospheres 


changing refractive index. This 
process is equivalent to a spec- 
ular reflection from a virtual re- 
flection point. The simplest 
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model of HF skywave propaga- 
tion is a straight-line signal ray 
from the transmitter to a loca- 
tion near the reflection point 
where it is bent back as another 
straight line ray from the reflec- 
tion point to the receiver as 
shown in Fig. 3. 

The attainable distance in a 
communication path depends, 
in part, on the reflection height, 
with higher reflections provid- 
ing greater distances. HF sky- 
wave propagation is caused by 
reflections from the iono- 
spheres layers: D layer (about 
50 kilometers high), E layer 
(about 120 kilometer high) and 
F layer (200 to 500 kilometers 
high). Meteor-trail reflections 
are of growing interest because 
of the increased availability of 
high-speed packet data equip- 
ment. Those reflections occur at 
altitudes of about 100 kilo- 
meters. 

The path geometry (reflection 
height and transmitter-to-re- 


FIG. 3—DIAGRAM SHOWING RELATIONS between take-off angle, virtual reflection 


point, and signal range. 
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veiver distance) determines the 
range of required take-off an- 
gles for the antenna. Signal rays 
transmitted at too high an angle 
fall short of the receiver, while 
those transmitted at too shal- 
low an angle can overshoot the 
receiver. 

Figure 3 shows two important 
angles in vee design. The take- 
off (or elevation) angle is mea- 
sured upward from the earth's 
surface to the ray direction. The 
polar (or zenith) angle is mea- 
sured down from the vertical to 
the ray direction. Both angles 
are important because path re- 
quirements are usually de- 
scribed in terms of the take-off 
angle, but antenna perfor- 
mance is usually referred to a 
coordinate system based on the 
polar angle. The sum of the pol- 
ar angle and the take-offangle is 
90°, so the polar angle can al- 
ways be determined by sub- 
tracting the take-off angle from 
90° and the take off-angle can be 
found by subtracting the polar 
angle from 90°. 

Figure 4 is a communication- 
range plot. The left vertical axis 
is the maximum range in kilo- 
meters for a specific take-off an- 
gle in degrees, while the right 
vertical axis is the maximum 
obstruction height in feet vs. 
take-off angle. Three range vs. 
take-off angle curves are plotted 
for different reflection heights, 
and each curve is labeled with 
the height (100, 300, and 500 
kilometers). These curves were 
computed for an Earth spher- 
ical radius of 6371 kilometers. A 
“%4-Earth”™ correction factor 
(Earth radius increased by '4) is 
sometimes used at HF. Applying 
that correction would modify 
the curves shown somewhat. 

Either the maximum path 
distance for a given take-off an- 
gle or the appropriate take-off 
angle for a specified distance 
can be determined from Fig. 5. 
Ata take-off angle of 20°, for ex- 
ample, the maximum range is 
about 2100 kilometers (1300 
miles) for 500-kilometer reflec- 
tions in the F2 region. The 
range increases to 4000 kilo- 
meters (2500 miles) at about a 
5° take-off angle. 

lf the path length were 3200 
kilometers, the appropriate 
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FIG. 4—COMMUNICATION RANGE PLOT: maximum range and maximum obstruction 


height vs. take-off angle 


take-off angle for 500-kilometer 
reflections is about 10°, and it’s 
about 3° for 300-kilometer re- 
flections. Also plotted in Fig. 5 is 
a family of five obstruction 
height curves. They are impor- 
tant in antenna siting, es- 
pecially for very shallow take-off 
angles (long paths). 

Figure 5 shows the transmit- 
ted-ray geometry for a signal 
obscured by a hill or mountain. 
The obstruction with height H 
is located at a distance R from 
the antenna. The minimum 
take-off angle corresponds to 
the ray that just grazes the 
obstruction as shown. Trans- 
mitted or received signals at 
smaller take-off angles are 
blocked by the obstruction. 

The curves related to the right 
vertical axis in Fig. 4 show the 
maximum allowable obstruc- 
tion height in feet vs. the take- 
off angle. For example, if the 
path requires a take-off angle of 





20°, a land-mass or structural 
obstruction ’s mile away must 
be less than 500 feet high if the 
ray is to pass without being 
blocked. A 500-foot hill ’% mile 
away would obscure all signals 
with take-off angles below 20°. 
Higher obstructions can be tol- 
erated if they are further away. 
At a distance of 2 mile. for ex- 
ample, the obstruction could be 
as high as 1000 feet before 
obscuring a ray with a 20° take- 
off angle. 

The curves in Fig. 4 also show 
maximum range in kilometers 
vs. take-off angles in degrees for 
the vee. For 100-kilometer re- 
flections, the most effective an- 
gles are between about 8° and 
25°. The objective in designing 
a vee antenna is the placement 
of this lobe in this angular 
range. The the 8° minimum 
take-off angle requires that the 
antenna be carefully sited to 
avoid lobe blockage by a nearby 
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FIG. S—DIAGRAM SHOWING MINIMUM TAKE-OFF angle to avoid a nearby signal- 


blocking obstruction. 


hill or structure. The maximum 
height of that obstruction can 
be only about 200 feet if the an- 
tenna is to be located “+ mile 
away. This requirement might 
easily be exceeded in hilly ter- 
rain or near tall buildings. 


Step 2—The apex angle 

Figures 6 and 7 plot the op- 
timum vee apex angle in degrees 
as it changes with frequency 
and antenna element (radiator) 
length. The apex angle is inver- 
sely related to both frequency 
and element length. Thus, 
short elements at low frequen- 
cies must have wide apex angles 
while long elements at high fre- 
quencis can have small angles. 
The curves in Fig. 6 are for fre- 
quencies of 10, 30, and 50 MHz 
with respect to element lengths 
in meters, while those in Fig. 7 
are for element lengths of 20, 40 
and 60 meters with respect to 
frequency. Our example vee 
must operate over a wide fre- 
quency range (15 to 50 MHz). 

It turns out that a given apex 
angle is optimum at only one 
frequency, not over a range of 
frequencies. Therefore, the se- 
lection of an optimum apex an- 
gle calls for both judgment and 
compromise. The objective is to 
select an angle that provides 
good performance at all fre- 
quencies over the stated range. 

The design example calls fora 
vee antenna that will fit in a 100 
x 100 foot square plot. There- 
fore, 40- or 60-meter elements 
are too long; only the 20-meter 
length will fit. By referring to 
both Figs. 6 and 7, it can be 
seen that fora 20-meter element 
the optimum apex angle at 10 
MHz is 116°, but at 50 MHz it is 
54°. It can also be seen that a 
good compromise for apex angle 
with a 20-meter element over 
the 15- to 50-MHz band can be 
reached by finding the apex an- 
gle for 30 MHz —69°, That angle 
will now become the trial value, 
and it will be retained unless the 
gain or pattern fails to meet the 
design objectives. In that case, 
the selection process must be 
repeated with another choice 
for the apex angle. 

Now look at the vee input re- 
sistance at the design apex an- 
gle. Figure 8 is a plot of input 


resistance in ohms (R ,,,) vs. fre- 
quency for apex angles of 40°, 
70°, and 100°. The input resis- 
tance value for a 70° apex angle 
at 30 MHz is about 690 ohms. 
(The vee is generally considered 
to be a 600-ohm antenna, so 
this is close to a match). The 
value of input resistance in- 
creases to 780 ohms at 15 MHz 
but drops to 630 ohms at 50 
MHz. For design purposes, 690 
ohms can be selected as a repre- 
sentative average value of R,,, 
over the 15- to 50-MHz band. 
The value of R,,, is needed to 
specify the vee input balun. Be- 
cause the vee is a balanced radi- 
ating system, feeding it with an 
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unbalanced coaxial cable re- 
quires a balun (a balanced to 
unbalanced transformer). 
Matching a 50-ohm transmitter 
to 690 ohms requires a 14:1 bal- 
un, which can be made by wind- 
ing magnet wire on a ferrite core 
or purchasing the component 
complete. 

A value for R,,, is also needed 
in the specification of each ter- 
minating resistor. Those values 
are R,,,/2 (345 ohms for the de- 
sign example). Select the stan- 
dard value closest to 345 ohms. 
That value is not critical be- 
cause R,,, changes with fre- 
quency. 

The tentative geometry for the 
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FIG. 6—OPTIMUM APEX ANGLE for sloping-vee antenna: plot of optimum angle vs. 
element length at three different frequencies. 
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FIG. 7—OPTIMUM APEX ANGLE for sloping-vee antenna: plot of optimum angle vs. 
frequency for three different element lengths. 
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FIG. B—PLOT OF INPUT RESISTANCE vs. frequency for a sloping-vee antenna. 


15- to 50-MHz vee is shown in 
Fig. 9. Each radiating element 
is 62 feet (20 meters) long, and 
the apex angle is 69°. The re- 
quired separation at the ends of 
the elements can be calculated 
with trigomometry or plotted to 
scale on paper with a protractor. 
For the 69°-apex angle, the ends 
of the elements must be 72.5 
feet apart. 


Step 3—Radiation Patterns 

An antenna is efficient only if 
it radiates signals with ade- 
quate gain in the desired direc- 
tion. The final step in the design 
of the vee is to compute its radi- 
ation patterns to verify that they 
meet the gain requirements. 
Software compatible with per- 
sonal computers is available for 
this purpose from the source 
listed in Sources of Materials. 

Certain parameters such as 
feed-point height, termination 
height, and element length 
should be varied before writing 
a final antenna specification. 
Changing any of those param- 
eters will modify the radiation 
patterns. The design process is 
complete when the antenna ra- 
diates acceptable patterns. If a 
specific design doesn't meet re- 
quirements, the process should 
be repeated with new design val- 
ues until they are met. A re- 
petitive approach ensures a 
good design, and also gives the 
designer insight into how an 
antennas performance changes 
with parameter differences. 


For the design example, an el- 
ement length of 20 meters was 
determined from the siting cri- 
terion. Missing are the design 
heights for the feed point and 
terminating resistors. Because 
the maximum height cannot ex- 
ceed 25 feet, it is convenient to 
start by assuming a feed-point 
height of 6 meters (19.5 feet) 
and a termination height at 
ground level. The effectiveness 
of those choices will become 
clear as the radiation patterns 
are studied. 

Radiation patterns were cal- 
culated every 5 MHz from 15 to 
50 MHz, the intended operating 
range, with the tentative a nesep 





values and element lengths of 
20, 40 and 60 meters. Although 
only the 20-meter element 
meets the 100 x 100 foot site 
limit, it's instructive to see how 
the pattern changes with longer 
elements. Figures 11, 12,and 13 
show the patterns at 15, 30, and 
50 MHz. Those frequencies 
mark the endpoints and mid 
portion of the desired band. In 
all three figures the mast height 
is 6 meters, the apex angle is 
69°, the diameter of the element 
is 4% inch and the termination is 
689 ohms. 

Results at intermediate fre- 
quencies are not included here. 
The patterns were computed 
with the sloping-vee antenna lo- 
cated on rocky ground with a 
conductivity of 0.001 siemens/ 
meter and a dielectric constant 
of 4. The patterns change if dif- 
ferent ground constants are as- 
sumed, so sensitivity to ground 
constants was also examined, 
although those results are not 
included here. 

Figure 10 shows the pattern 
at 15 MHz. The left vertical axis 
is the antenna power gain in 
dBi (decibels relative to an iso- 
tropic radiator, an antenna that 
radiates in all directions). The 
horizontal axis is the polar an- 
gle in degrees. Note that the pol- 
ar angle, not the take-off angle, 
is used on the horizontal scale. 
A polar angle of zero is a vertical 
with respect to the Earth 


FIG. 9—FINAL DIMENSIONED DESIGN for a sloping-vee antenna that can be set up on 
a 100 x 100 foot plot. 
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FIG. 10—GAIN VS. POLAR ANGLE for a sloping-vee antenna above rocky ground at a 
l'requency of 15 MHz for various element lengths. 
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FIG. eas ve POLAR ANGLE for conte antenna above rocky ground ata 
frequency of 30 MHz for various element lengths. 
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POLAR ANGLE, THETA (DEGREES) 
FIG. 12—GAIN VS. POLAR ANGLE for sloping-vee antenna above rocky ground ata 
frequency of 50 MHz for various element lengths. 


(zenith), while 90° is parallel to 
the Earth’s surface (horizon). 
Take-off angles of interest, 8° to 
25°, correspond to polar angles 
of 82° to 65° in the figure. The 
design objective is to obtain at 
least O dBi gain in a main lobe 
propagating generally between 
polar angles of 65° to 82”. 

The main lobe maximum gain 
at 15 MHz is -1.5 dBi at 57° for 
the 20-meter element. The lobe 
is broad, and the gain rolls off 
slowly on either side of the max- 
imum. The -3 dB points are at 
about 32° and 74°. The highest 
gain, 1.5 dBi. is obtained with 
the 40-meter element in a broad 
main lobe that shows minor 
scalloping (sidelobing) near 
40°. The pattern for the 60- 
meter element shows signs of 
breaking up —a significant sec- 
ondary lobe is forming near 18°, 

The 30-MHz pattern (Fig. 11) 
is interesting because all three 
elements produce a maximum 
gain of about 4 dBi, and their 
main lobe structures are very 
similar. The lobes are broad and 
smooth between 40° and 88° 
and the -3 dB points are near 
55° and 82°. The 40- and 60- 
meter elements show consid- 
erable pattern scalloping be- 
tween O° and 40°, but the 20- 
meter element is electrically too 
short to develop a highly struc- 
tured pattern. 

Scalloping is due to con- 
structive and destructive inter- 
ference between direct rays 
from the antenna and rays re- 
flected from the Earth's surface. 
Electrically long antennas (mea- 
sured in wavelengths) are more 
susceptible to scalloping than 
shorter ones. Sidelobes waste 
energy by radiating it in un- 
desired directions. Good anten- 
na designs, therefore, minimize 
sidelobes as much as possible. 

The 50-MHz vee pattern is 
shown in Fig. 12. The main lobe 
is again similar for the three ele- 
ment lengths. Maximum gain is 
about 6.5 dBi near 77° (13° take- 
off), and the -3 dB points are at 
approximately 70° and 83°. The 
main lobes are smooth and nar- 
rower than they are at the lower 
frequencies. The 20-meter ele- 
ment is beginning to show 
some scalloping. It has a peak 
sidelobe gain of -2 dBi at 50°). 
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However, the 40- and 60-meter 
antenna elements show more 
scalloping and even higher side- 
lobe gains. 

An assessment of the pat- 
terns supports the conclusion 
that a vee antenna with 20- 
meter elements fed at a 6-meter 
height with a 69° apex and 
ground-level terminating re- 
sistors meets the objectives. 
Gain could be improved at the 
low end of the band with a lon- 
ger radiating element, but that 
could violate the site limit. 

The actual dimensions se- 
lected for the vee antenna are 
those of Fig. 9. A shorting wire 
connects the terminating re- 
sistors (which might or might 
not be connected to actual 
Earth ground). That wire, a cur- 
rent path between the resistors, 
is very important. In an ideal 
vee, the resistors are connected 
to a perfect ground plane that 
provides the current path. 
Omitting the shorting wire ina 
vee mounted on poorly con- 
ducting ground degrades per- 
formance significantly. 


Antenna Construction and 
Measured VSWR 

The antenna shown in Fig. 9 
was built and tested on rocky 
ground in New England. It was 
fed through a 14:1 balun wound 
with 18 AWG magnet wire on a 
2-inch outside diameter toroi- 
dal ferrite core. The turns ratio 
is the square root of the imped- 
ance ratio (in this case 3.75:1). 
The balun was wound with 2 
turns in its primary and 7.5 
turns in its secondary. If the 
sloping-vee is to transmit, the 
balun should be tested for 
power handling by operating at 
full power for several hours. Any 
problems that might develop 
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LOSS TEST of baluns for sloping-vee an- 
tenna. 
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FIG. 14—PLOT OF VSWR VS. FREQUENCY for sloping-vee antenna with charac- 


teristics shown. 


SOURCES OF MATERIALS 
The following companies are 
sources for materials and com- 
puter software for this project: 
® Toroidal ferrite cores (Part No. 
FT240-43)—Radio Kit, Inc., P.O. 
pone ham, NH 03076, (603) 


e Film power resistors—Power 
Film ee Inc., Yellville, AR 
72687, (501) 449-4091 

e Antenna design software— 
Phadean ait, Shrew Co., Inc., 
P.O. Box ) Shrewsbury, MA 
01545, (508 

® Ph oe nen brohen Vola. aires Aatie 
Waa: (00% inc., avaytan OH 


Fibe I tubi 

° ass Ae 

son cae P.O. Box 1111, “it, Boston, 
MA 02103, (617) 782-6900 


such as transmitter overheat- 
ing and arcing will show up. 

The simplest way to test a bal- 
un is to build two and connect 
them back-to-back as in Fig, 13. 
One balun is connected to the 
transmitter and the other is 
connected to a 50-ohm dummy 
load. This setup can also test for 
insertion loss by measuring the 
input and output power. The in- 
sertion loss in decibels for one 
balun is 5 log,, (output power/ 
input power). The measured in- 
sertion loss of the balun in this 
this vee was a low 1.5 dB. 


The 6-meter antenna mast 
was a single 20-foot section of 
round 2-inch diameter Extren 
500 fiberglass tubing with '- 
inch wall thickness. This mate- 
rial is strong, durable, and easy 
to machine. Extren 500 is avail- 
able as round and square tub- 
ing, right-angle stock, flat 
stock, and [-beams in various 
sizes. A suitable base for a self- 
supporting mast can be made 
from those materials. 

Alternatively, the fiberglass 
mast can be guyed at several 
points. The balun, eye-hook 
strain reliefs for the vee radiat- 
ing elements, and the input 
coaxial connector were 
mounted as shown in Fig. 9. If 
fiberglass tubing for the mast is 
not readily available or it costs 
more than you want to spend 
{about $4 per foot), other suit- 
able insulating materials such 
as thick-wall polyvinyl chloride 
(PVC) tubing is a good sub- 
stitute, 

Other less expensive mast al- 
ternatives include wood beams 
or even living trees. 

The antenna radiating ele- 
ments were 62-foot lengths of 
uninsulated 7 x 19 stranded 
phosphor-bronze wire with a di- 
ameter of Y%-inch. Stranded 

continued on page 100 


Receive amateur TV signals on a standard TV 
with our low-noise downconverter. 
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YOU CAN RECEIVE AMATEUR TV SIG- 
nals on a standard TV receiver 
with our inexpensive ATV 
downconverter, The downcon- 
verter converts the 420—450 
MHz ATV band, which is several 
channels below the lower limit 
of the UHF band, to channel 3 or 
4 for viewing on virtually any 
TV. The downconverter has a 
low-noise preamplifier stage 
and a double-balanced passive 
mixer for good performance and 
a wide dynamic range. That is 
necessary with todays crowded 
UHF bands. The converter 
draws about 27 milliamperes 
froma 13.2-volt DC source, so it 
can be used in portable and 
mobile applications. An extra IF 
Stage gives an overall gain of 
about 25 dB. 


Circuitry 
Figure | is a block diagram of 
the downconverter. It consists 


of three active stages and a pas- 
sive diode double-balanced mix- 
er. The input signal is first fil- 
tered so that only signals 
centered around 430 MHz are 
fed toQ1, an RF amplifier witha 
20-dB gain and a noise figure of 
1.5 dB. Q1 is an NEC 25137 gal- 
lium-arsenide field-effect tran- 
sistor, or GaAsFET. The ampli- 
fied signal in the 420—450 MHz 
range is fed to a double-tuned 
bandpass filter. The overall 
bandwidth of the RF stage is 
about 12 MHz, which is suffi- 
cient to cover the most fre- 
quently used part of the ATV 
band (426-439 MHz) without 
retuning. For operation over the 
entire 420—450 MHz band, you 
may have to repeak the filters to 
tune in weak signals. 

The amplified signals are 
mixed by a diode double-bal- 
anced mixer with an oscillator 
resettle lsezicne ee) md ets last 


nominally 60—70 MHz lower 
than the received frequency. A 
2-dB pad is used between the 
oscillator and mixer to reduce 
interaction. The IF output from 
the mixer is fed to a low-pass 
filter that cuts off at about 100 
MHz. That reduces UHF signal 
feedthrough. Amplifier Q3 
boosts the IF signal at 60 or 66 
MHz (channel 3 or 4) by about 
+ 15 dB. The output of Q3 is fed 
to the TV receiver being used as 
LSM buec tile) tilde 

Figure 2 shows the schematic 
of the downconverter. The input 
signal from J! is applied to a tap 
on LI, the input (antenna) coil. 
Ll isnominally a 3-turn coiland 
the tap is at ‘4 turn so that the 
voltage applied from J] is 
stepped up four times. Capaci- 
tor Cl tunes LI to resonance, 
and is also connected to gate 1 of 


“ye 
Capacitors C3 and C4 provide 
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FIG. i—DOWNCONVERTER BLOCK DIAGRAM. It consists of three active stages and a 


passive diode double-balanced mixer. 
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FIG. 2—DOWNCONVERTER SCHEMATIC. The input signal from J1 is applied to a tap 
on L1. Capacitor C1 tunes L1 to resonance and passes the signal to Q1, an NEC 25137 


GaAsFET. 


RF bypassing for the source of 
Q1, and RI provides self-bias for 
Q1. Gate 2 of Q1 is biased by 
network R2, RS and R4. An ex- 
ternal gain-control signal 


(which is usually not required) 
can be applied to the junction of 
R3 and R4 if it becomes neces- 
sary to reduce the gain of the 
converter on very strong sig- 
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1K 
Tn 
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1. “SEE TEXT 


nals. A DC voltage of +6 volts 
will cause full gain, and —6 
volts will cause nearly a —40-dB 
reduction in gain. The voltage 
can be derived from an AGC cir- 
cuit, if necessary, but a potenti- 
ometer can also be used. 
Capacitor C2 provides RF 


(REMOVE R14) 
SEE FIG.2 
REMOTE 
TUNING 
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FIG. 3—-THE DOWNCONVERTER can be supplied with an external DC voltage for — 
remote-control tuning. 
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FIG. 4a—PARTS-PLACEMENT DIAGRAM. This layout must be followed exactly to dupli- 
cate the performance of the downconverter. Some components mount on the solder 


side of the board as shown in Fig. 6. 


grounding for gate 2 of Q1, and 
RS reduces any UHF parasitic 
oscillations. The drain of Q1 is 
connected toa tap on L2, which 
is part of the bandpass filter net- 
work. Capacitors C7 and C8 
provide RF grounding for the 
cold end of L2. DC bias is fed 
through R6. Under normal con- 
ditions, the drain pin of Q1 will 
be at +10 to +11 volts DC. 


Capacitor C10 couples the 
signal from the first tuned cir- 
cuit (CS-L2) to the second tuned 
circuit (C6-L3). The value of C10 
is very small (0.6 pF); it deter- 
mines the degree of coupling be- 
tween L2 and L3. It is made 
from a small piece of PC board 
material and is mounted on the 
bottom of the main board. A sig- 
nal from a tap on L3G is fed via 





+12V 


test jumper JU1 to mixer M1. 
The local oscillator (L.O.) signal 
from Q2 is also fed to the mixer. 

Transistor Q2 is the local os- 
cillator, for which R13, D1, C14, 
and C16 provide a stabilized 9 
volts DC. Because Q2 is a PNP 
transistor, it allows the collector 
to be DC grounded, which is an 
advantage in this type of os- 
cillator circuit. Resistors R7 
and R8 provide base bias for Q2, 
Cll provides a solid RF ground 
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All resistors are ¥s-watt, 5%, un- 
less otherwise noted. 

Ri—i80 ohms 

R2—100,000 ohms 

R3, R4A—220,000 ohms 

R5—10 ohms 

R6—220 ohms 

R7—6800 ohms 

R8—2200 ohms 

RS—330 ohms 

R1i0—10,000 ohms 

R1i—15 ohms 

Ri2—390 ohms 

R13, Ri5—470 ohms, “4-watt 

R14—10,000 ohms, potentiometer 
with shaft 

R16—1000 ohms 

R17—4700 ohms 

Ri8—470 ohms 

Capacitors 

Ci, C5, C6, C9—2-10 pF trimmer 

C2-C4, C7, Ci1, C14, C25—470 
pF, chip 

C8, C20, C26, C27—0.01 pF, disc 

Ci0—O.6 pF (must be handmade, 
see text) 

Ci2—1 pF, NPO disc or chip 

C1i3—3.3 pF, NPO disc or chip 

C15—10 pF, 16 volts; electrolytic 

Ci6, Ci8—39 pF, NPO disc 

Ci7—68 pF, NPO disc 

Ci9—470 pF, disc 





PARTS LIST 


C21i—18 pF, NPO disc 

C22—56 pF, NPO disc 

C23—10 pF, NPO disc 

C24—470 uF, 16 volts, electrolytic 

Semiconductors 

D1, DA—1N757A Zener diode 

D2—MV2103 varactor diode 

D3—1N4007 diode 

Qi—25137 GaAsFET (NEC) 

Q2—MPSH81 NPN transistor 

Q3—2N3563 NPN transistor 

Other components 

Li-L3—3 turns of 20 AWG tinned 
wire (approx. 0.025 w.H, see Fig, 


9) 

L4—part of PC board etching, see 
text 

L5—18 »H RF choke 

L6, L7—8 tums of 22 AWG enam- 
eled wire wound on No. 8 screw 
(approx. 0.095 wH, see Fig. 5) 

L8—9/2 turns of 22 AWG enameled 
wire wound on No. 8 screw, with 
ferrite slug (see Fig. 5) 

Mi—MCL SBL-1 mixer 

J1, J2—F connector 

Miscellaneous: PC board, *e-inch 
copper-foil tape, coaxial cable, 
project case, 12.6-volt DC power 
supply, solder, etc. 

Note: The following items are 
available from North Country 


4 INCHES 





Radio, P.O. Box 53, Wykagyl 
Station, New Rochelle, New 
York 10804: 
® A kit of parts to build the 
downconverter (includes PC 
board and all parts that mount 
on it, J1 and J2, and wire to 
wind all inductors (metal case 
and power supply not in- 
cluded)—$59.50 + $3.50 S&H 
(Note that none of the parts 
shown in Fig. 3 are included 
with the downconverter kit.) 
® Metal case as shown— 
312.50 
® 2-watt ATV transmitter kit 
with a 439.25-MHz crystal (see 
Radio-Electronics, June and 
July 1989)—$110 + $3.50 S&H 
e A 0.5-watt, 9-volt transmitter 
kit with a 439.25-MHz crystal— 
$112 + $3.50 S&H 
e Linear amplifier kit to boost 
the output of ATV transmitter to 
15 watts (see Radio-Elec- 
tronics, August 1992)—$79.50 
+ $3.50 S&H 
e Crystals for channels 14, 15, 
16, 17, or 18 (for test purposes 
only)}—$7.50 each 

New York residents must add 
sales tax. 
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SOLDER SIDE FOIL PATTERN. 


milliamperes. Capacitors Cl2 
and C13 provide a feedback net- 
work for Q2. 


COMPONENT SIDE FOIL PATTERN. 

for the base of Q2, and R9 pro- 
vides emitter bias. Nominal cur- 
rent through Q2 is about 5 to 6 


Components C9 and L4 (a 
length of microstrip line etched 
on the PC board), together with 


~23 and varactor diode D2, 
form a circuit that can be tuned 
via the bias on D2 over the 
range of 350 to 390 MHz, de- 
pending on the setting of C9. 
Therefore, Q2 will oscillate over 
that frequency range, because 
positive feedback is provided by 
C12 and C13, and Q2 acts asa 
grounded-base amplifier. Os- 
cillator output is taken through 
R17 and R12 to mixer M1. The 
level at terminal L of the mixer is 
about 0.3 volt RMS. Resistor 
R11 is connected to a tap on L4, 
which also provides bias return 
for the collector of Q2, because 
it is at DC ground. 

The output from mixer M1 at 
60 to 70 MHz (the difference fre- 
quency between received signal 
and L.O. frequency) appears at 
mixer terminal X. There is 
about a 7-dB loss in the mixer. 
Coil L5 provides a DC return for 
the mixer IF port. A low-pass fil- 
ter made up of C16, L6, C17, L7, 
and C18 eliminates any remain- 
ing UHF signal components ap- 
pearing at terminal X. Tran- 
sistor Q3 is an IF amplifier 
stage, which is biased by R13, 
R14, and R15 toa V,.,. of 8 volts 
and a collector current of about 
8 mA. Tuned circuit L8, C21, 
and C22 can be tuned to either 
channel 3 or 4. The signal from 
the low-pass filter is coupled to 
Q3's base via C19. Transistor Q3 
provides about a 15-dB gain; its 
output signal appears at J2. 
Power for the downconverter is 
supplied through D3, which 
protects against reverse volt- 
ages, and C24 and C26, which 
bypass RF and noise. 

Resistor R10 couples DC bias 
to D2 supplied from tuning-po- 
tentiometer R14. Components 
R16, D4, and C25 provide 9- 
volts DC for that purpose. If de- 
sired, R10 can be supplied with 
external DC for remote-control 
tuning, or to allow the down- 
converter to be mounted close to 
the antenna. That is commonly 
done to reduce transmission- 
line losses between the antenna 
and converter—losses run high 
at 450 MHz unless very expen- 
sive transmission line, such as 
¥a-inch hard line, is used. If you 
are planning on remote-control- 
ling the converter, install R14. so 
its easy to move. 


t6.t7 TAPS ON L1,12,L3 LT L2L3 


TAP 
AT 3/4 Li 
TURN 





TIN ENDS WITH or | 
BEFORE INSTALLATION = TAP 





L8 


WIND WIRE IN 
THREADS USING 
THEM AS GUIDE 


USE 
FERRITE SLUG 





TURN SCREW TO 
REMOVE. DO NOT 
DISTURB COIL. 
TIN ENDS 





TIN ENDS (useD - La) Ay) 
WITH SOLDER 
BEFORE INSTALLATION 


FIG. 5—COILS L1, L2, AND L3 are three turns each of 20 AWG tinned wire wound 
around a No. 8 screw and stretched to 0.3 inch. The lead from J1 has its center 
conductor soldered to L1 at % turn from the grounded end. Resistor R5 is soldered 1/2 
turns from the end of L2 that connects to R6, C7, and C8. Coil L3 is tapped at1 turn from 
the grounded end. Coils L6 and L7 are 8 turns each of 22 AWG enamelled wire wound 
ona No.8 screw. Coil L§ is 9/2 turns of 22 AWG enamelled wire wound on a No. 8 screw 
with a ferrite tuning slug added. 
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FIG, 6—ALL CHIP CAPACITORS, C10 (see Fig. 8), and Q1 mount on the solder side of 
the board. The markings on Q1 face the component side of the board. 


@ MON So1uds}9eI3 ‘ZE6L Jequiajdes 


Electronics Now, September 1992 


= 





PIECE OF WIRE 


___ WRAP FOIL TAPE 
AROUND EDGE AREA OF PC — 
BOARD AND SOLDER ALL AROUND, 






FIG. 7—ALL HOLES MARKED “G” in Fig. 4 must have jumper wires passed through 
them that are soldered on both sides of the PC board as shown here. Also, both sides 
of the board must be grounded together with copper-foil tape as shown. 


FILE THIS EDGE TO 








PC BOARD 


FIG. 8—TO MAKE C10, take a small 
square of G-10, 0.062-inch PC board ma- 
terial and trim it to a %e-inch square. In- 
stall it on the solder side of the board in 
the location shown in Fig. 6. 
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FIG. 10—PEAK THE CONVERTER for a 
response as shown here. By trimming 
Ci0 with a file you can experiment with 
the coupling and resultant bandpass 
shape. 





FIG. 9—THE AUTHOR'S PROTOTYPE. The converter should be mounted in a metal 
box, weatherproof if outdoor use is intended. 


Figure 3 shows how J2 can be 
connected to a long coaxial 
transmission line that runs to 


the ATV receiver station. The ca- 
ble is isolated from ground and 
can therefore carry a DC volt- 


age. The DC voltage is im- 
pressed on the cable as follows: 
A nominal 26-volt power source 
at the ATV receiver station is 
connected to Q7, a 2N2222 NPN 
transistor used as an emitter- 
follower. Resistors R22 and R23 
produce a variable voltage of 14 
to 26 volts at the base of Q7, 
whose emitter will follow the 
voltage. Power is supplied to the 
cable through L11, and by vary- 
ing potentiometer R23, the volt- 
age applied via R22 to the cable 
at J3 can be adjusted between 
14 and 24 volts. Capacitor C35 
prevents any DC voltage from 
appearing at J4. 

The DC voltage is taken off 
the cable via the 18H RF choke 
L10. Capacitors C30 and C31 re- 
move noise from the DC voltage 
and provide an RF ground. 
Positive voltage is fed to the 
downconverter via the cable's 
center conductor and the outer 
shield serves as the negative 
supply lead; it is grounded to 
the case and ground foil. 

The DC input is fed to D6, a 
12-volt Zener diode (a 1N759 
can be used). Capacitors C33 
and C34 filter any noise from 
the voltage which will be 12 volts 
less than the voltage on the 
coaxial transmission line (+14 
to +24 volts), or +2 to +12 
volts DC. That is fed to R10, 
which feeds the tuning voltage 
to the downconverter varactor. 
By varying the DC voltage on the 
transmission line between + 14 
and +24 volts, not only can the 
downconverter be powered, but 
it can be remotely tuned to a 
desired frequency as well. 

Note that the components 
shown in Fig. 3 are not part of 
the downconverter board, and 
they are used only if remote op- 
eration is required. 


Construction 
The PC board material (G-10, 
0.062 inch thick glass epoxy) 
and layout must be followed ex- 
actly to duplicate the perfor- 
mance of the downconverter. 
The stray capacitance, coupling 
between elements, and L4 are 
all integrated into the design of 
the board. Any layout devia- 
tions can change those specifi- 
cations. The foil patterns are 
continued on page 109 
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h, the times, they are a- 
changing. We seem to 
have a mix of really bad and 


really awesome stuff coming down 
ately. Let's start off with some of 
the sadder vibes... 

Heathkit has recently discon- 
tinued production on most of its 
electronic kits. It's the end of an era 
for sure. 

But a funky little outfit called 
Musty Manuals is setting out to 
stock and make available all of 
those older Heath assembly books 
and instruction manuals. And lots of 
exciting hacker kits are being made 
available from such outfits as PAIA, 
Old Colony, and Micro Mint. Plus, 
of course, through several of the 
advertisers in this magazine. 

The technical paperback book 
field (especially the non-computer 
titles) is clearly not well. Sams is 
essentially gone, bought out by 
Macmillan and triaged into an eth- 
ereal shadow of what once was the 
most respected and diversitied 
technical book publishers in the 
world. JAB has been purchased by 
McGraw-Hill and become a subsidi- 
ary. | have been getting plenty of 
helpline complaints about several 
sources that offer dated and inaccu- 
rate titles. Believe it or not, your |RS 
is now paying publishers to shred 
books, especially old technical pa- 
perbacks, through an obscure in- 
ventory ruling that has totally 
decimated long-term back lists and 
older technical titles. 

But—an incredibly exciting new 
opportunity called Book-on-de- 
mand publishing is emerging in 
which you can produce first-quality 
paperback and hardback books lit- 
erally on your kitchen table when 
and as they are ordered. With a *for- 

er’ backlist, no IRS inventory 
penalties, and no lower limit to the 
total number of sellable volumes 
needed. And it also includes such 


exciting possibilities as a 90-per- 
cent author's royalty and rapid CD- 
ROM distribution. Much more on 
this on GEnie PSRT. 

Very alarmingly, some community 
colleges are cutting back on or out- 
right eliminating their electronics 
departments. And many electronic 
service and repair trade journals 
have vanished without a trace. 

But—we now have got the richest 
and most incredible variety of cheap 
new chips to play with. Anywhere. 
Ever. We have major breakthroughs 
in hacker direct-toner printed cir- 
cuits, We have a brand-new Elec- 
tronics Now format with new 
features and fresh ideas that con- 
tinues the oldest ongoing elec- 
tronics magazine publishing house. 
And we are something like a scant 
eight years away from hardware that 
can surpass the human brain in logic 
and analysis capabilities. 

Right now is certainly the great- 
est time ever to be getting into hard- 
ware hacking in a very big way. 


Electronic halftones 

I've recently been playing around 
with the new LaserWriter G and am 
very impressed with its new ability 
to print medium- to high-quality pho- 
to halftones. So, | thought we might 
review what is involved in the laser 
printing of photos in general, and 
see just why Apple's neat 
PhotoGrade process seems to beat 
out brute-force methods—and how 
we can do even better. 


NEED HELP? 


Phone or write your Hardware 
Hacker auestons directly to: 
n Lancaster 
cs 
Box 809 
Thatcher, AZ 85552 
(602) 428-4073 


DON LANCASTER 


Many of those previous-genera- 
tion laser printers were 300-DPI de- 
vices. capable of placing or not 
placing 300 whole dots per inch uni- 
formly along any one selected laser 
scan line. That translates to 90,000 
dots per square inch, ora tad over 8 
million dots on a standard page. If a 
dot is only black or white, it can 
usually be represented on the page 
bitmap or in your frame device as a 
single bit. Thus, around a megabyte 
worth of memory must be reserved 
for your full-page bitmap at 300-DPI 
resolution. 

The obvious big dilemma in rais- 
ing your laser-printer resolution is 
this: As you go from 300 DPI to 
1200 DPI, you could end up requir 
ing sixteen times the memory! And 
your page makeup times could end 
up sixteen times as long! Yet 
“more” resolution is perceived to 
be a big user need. Or is it? 

Actually, laserprinting resolution 
is pretty near as highly overrated as 
Peterbilt trucks or teenage sex. But 
that’s another story for another 
time. | strongly feel that higher reso- 
lution is not worth losing genuine 
Adobe Level Il PostScript, duplex 
printing options, low per-page print- 
ing costs, mainstream technology. 
good third-party supply sources, lo- 
cal hard-disk support, or any sleep. 

A poorly scanned photo (or one 
that's not properly histogram equal- 
ized) will end up looking even worse 
on the premium machines. 

One zero-cost way to increase 
your printer's resolution when you'd 
like “camera ready” art for conven- 
tional printing: Just work oversize 
and then photoreduce. Most of my 
Hardware Hacker figures are 
printed at 133 percent normal size 
and are then reduced here for an 
effective resolution of a scant 400 
DPI. Yet | feel they look as good as 
most of the other technical figures. 

An easy way of making a 300-DPI 
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FIG, i—A LASER PRINTER can fake a halftone by grouping dots into a larger “cell.” In 
this example, a3 = 3 pixel array forms a cell that can have ten gray levels, including 
black and white. On a 300-DP! printer, this would form a “100 line, 0 degree" halftone 
screen. 


printer look better is to do a plain old 
smoothing job. That concept was 
pioneered by Hewlett-Packard as 
Resolution Enhancement Tech- 
nology. 

Apple (and many also-rans) have 
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copied this idea. On the LaserWriter ee as ort) 
it Fi 300 SP],O degrees 212 SPI, 45 degrees 
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HARDWARE HACKER STUFF oa 


Hardware Hacker Reprints llor lll 24.50 
Midnight Engineering Reprints 16.50 
Incredible Secret Money Machine 18.50 
CMOS Cookbook 24.50 
TTL Cookbook 24.50 
Active Filter Cookbook 19.50 
Micro Cookbook vol | or Il 19.50 
Lancaster Classics Library 119.50 
AppleWriter Cookbook 19.50 


POSTSCRIPT STUFF 
Ask The Guru Reprints |, Il or iil 24.50 
LaserWriter Secrots (Ile/Mac/PC) 29.50 
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17 grays 18 grays 











PostScript Show & Tell 39.50 TUSTAC 
Intro to PostScript VHS Video 39.50 O09 Gt 
PostScript Beginner Stuff 39.50 ae mt) 





PostScript Cookbook (Adobe) 16.50 
PostScript Ref. Manual ll(Adobe) 28.50 
PostScript Program Design (Adobe) 22.50 
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Type | Font Format (Adobe) 15.50 

LaserWriter Reference (Apple) 19.50 

Real World Postscript (Roth) 22.50 60 SPI, 37 degrees 
PostScript Visual Approach (Smith) 22.50 26 grays 26 grays 


Thinking in PostScript (Reid) 22.50 
Undst PS Pgrmmg (Holtzgang) 29.50 
The Whole Works (all PostScript) 349.50 


















cepts and stores a few of the scan 
lines on their final way out to the 
laser scanner. By analyzing a matrix 
formed from the nearby dots on ear 
lier and later lines, certain dot posi- 
tions are delayed by one-half a dot, 
following a smoothing algorithm. 
The result is a really big improve- 
ment in most typography and some 
graphics, especially for reproducing 
slanted lines. 

Despite all the hype, the circuitry 
involved is simple and cheap. And it 
can end up totally independent of 
the imaging model or language in 
use. 

But plain old smoothing can’t help 
halftone photos, and it may even 
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BOOK-ON-DEMAND STUFF VOLE 
Book-on-demand resource kit 39.50 3 e pk 
| GEnie PSRT sampler (Ile/Mac/PC) 39.50 S00; OF SRHRR 
FREE VOICE GELELING , VISA/MC OSC SOo00q | : 
SYNERGETICS 53 SPI, 45 degrees 50SPI,31degrees 50SPI,O0degrees 49 SPI, 10 degrees 
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Note that these are the ONLY dense patterns available. You'll get one of these re- 
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wurt. Let's look further at... 


‘he halftone process 

There is only one method to print 
;omething that is truly gray on the 
age. And that is to use gray ink. 
\nd each different shade of true 
yray will need a different gray ink 
ind another pass through the print- 
ng press. Since this is clearly not 
jood, printers have long used a 
1alftone process instead. 

The halftone process consists of 
yrinting lots of different-sized black 
jots very near to each other. The 
jots are carefully spaced to be less 
han the eye’s angular resolution. 
nstead of seeing the individual 
dots, your eye averages out the 
olack dots and the white back- 
ground and perceives an average 
gray level. The higher the ratio of 
white to black, the lighter the gray, 
and vice versa. Let's try it out. Look 
at a gray portion of any black and 
white photograph or tint box in this 
magazine. While it looks gray with 
the naked eye, under a magnifying 
glass you'll see all the little dots that 
make up the halftone. The dots are 
all black. 

To print any photograph, a special 
screen is used on the litho camera 
to convert gray values into collec- 
tions of black dots of varying size. 

Traditional printers will spec their 
screen size as the number of half- 
tone spots per inch. Some popular 
ones include 85 spots per inch for 
tabloid news and the 120 spots per 
inch for most magazines of Elec- 
tronics Now quality. 

Even higher spot densities are 
used on premium magazines. But 
they require special inks, coated pa- 
pers, and extreme attention to de- 
tail. Note that even the highest spot 
densities used are nowhere near 
300 spots per inch! 

A second halftone parameter is 
called the screen angle. It turns out 
that the human eye is very good at 
picking out horizontal and vertical 
lines, but rather poor on resolving 
diagonals. Since the halftone pro- 
cess introduces visual artifacts, it is 
often best to set your black-and- 
white screens on a 45-degree an- 
gle. In color printing, the halftone 
screen angles become even more 
critical if they are to eliminate objec- 
tionable Moire patterns. 


aii 


Several methods can be used to 
fake halftone screens on laser 
printers. One method is to group all 
the possible laser dot positions into 
larger spots that I'll call a cell. Figure 
1 shows you how a 300-DPI printer 
can use nine dots to make cells of 
100 spots per inch. This particular 
cell has a screen angle of zero. As 
you can see, there are ten possible 
gray levels here, including black and 
white. 

We can immediately see that we 
could use 36 dots to form 50-spot- 
per-inch cells. And those cells 
would give us 37 possible grays. 
Clearly, we have a tradeoff between 
the number of cells per inch and the 
number of available grays. Use too 
few cells per inch, and you'll end up 
with the “Sunday Funnies’ effect 
with very grainy dots. Use too few 
grays, and you will solarize with ob- 
vious (and often objectionable) 
steps between each possible gray 
level. 

The gray-level resolution of your 
eye depends on context and con- 
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trast, but a number slightly over 256 
gray levels is possible. But, be- 
cause of the stupendous costs of 
exceeding 256 grays, most experts 
agree that eight bits of gray scale 
resolution is enough even for pre- 
mium images. Television some- 
times might get by with as few as six 
bits, good for a mere 64 gray levels. 

The obvious next question is 
“How good can our halftones image 
at an unenhanced resolution of 300 
DPI?” Ignoring the obvious answer 
of “Not good enough,” we'll then 
go on to ask “What can we do about 
it?” 


PostScript to the rescue 

| have found that the PostScript 
general-purpose computer lan- 
guage has some really great ap- 
proaches to electronic halftones. 
Those involve their setscreen and 
image operators, among many 
others. PostScript uses some imag- 
ing tiles that determine the screen 
angles and frequencies. Since 
these screen tiles must all abut 
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each other perfectly and still must 
obey integer (whole numbers only) 
math, there are very definite limits 
to which 300-DPI tiles are and are 
not possible. If you ask for some 
halftone cell angle or frequency that 
is simply not physically possible, 
PostScript will substitute the near- 


est handy one. 


Figure 2 shows you the available 
denser halftone cells as used on 
most popular 300-DPI PostScript 
printers. Figure 3 shows you the 
secret gray map for all of the “hid- 


den” PostScript arays. 


they need ‘more’ resolution. When 
in fact, their grays can all get in- 
stantly and dramatically improved 
by using a few dozen keystrokes! 
Ferinstance, the best PostScript 
300 DPI halftone screen for typical 
graphics is a 106 DPI, 45-degree 
one which gives you absolutely 
beautiful grays. Sadly, you'll only get 
ten of those grays, but the lightest 
ones are very good for graphics. 
Two other quite useful 300 DPI 
secret PostScript grays of interest 
are the 85-line and 35-degree “‘re- 
progray’ useful for oversize cam- 


era-ready art, and the 135-line, 2 
degree “india ink wash” gray. T| 
latter gives you only six gray leve 
and requires a careful selection 

toner and paper. But the results a 
stunning. 

One way to do a best PostScri 
gray is to enter these keystrokes ; 
PostScript commands... 

106 45 dup mul exch dup mul 
add 1.0 exch sub setscreen 

The first number is your cell fr 
quency; the second is your angi 
The details of where and how yc 
enter these code lines depend c 


& 


Typical PostScript users and 
most applications packages blindly 
insist on using the seventeenth 
most putrid PostScript gray avail- 50 
able. While this is often incorrectly 


called a 60-DPI screen, its effective = 
resolution is only 53 dots per inch. 60 
There are 33 grays with this default 

screen. S58 


That sort of explains the “Sunday 
Funnies’ effect of most poorly done 
PostScript screens. And one of the 75 
biggest reasons why‘ people feel 
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FIG. 3—THE TOP SECRET GRAY MAP for a 300-DPI PostScript printer. Most users and 
most application packages insist on using the seventeenth most putrid of the avail- 
able grays. The best graphics gray is 106 DPI at 45 degrees. 
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old 300 DPI 


pixel size ee 






new 600 DP! 
pixel size 


(100 DPI, 0 degree halftone cell shown) 


FIG. 4—BOTH QMS AND IBM/LEXMARK chose the “brute force” 600-DPI method to 
improve their PostScript photo halftones. The original 100-DPI spots allowed 10 gray 
levels; the new ones allow 37. There is a4 speed and 4« memory penalty for the 
modest (but certainly welcome) improvement. 


One-of-sixteen dot size output to laser scanner 


4-bit D/A converter 


“B* bitmap "4" bitmap 


*e bitmap "1" bitmap 


(100 DPI, 0 degree halftone cells shown) 


FIG. 5—THE APPLE LASERWRITER G remains at 300 DPI, but it uses four bitmap 
memory planes that allow one of sixteen pixel dot sizes. That permits 144 gray levels at 
100 DP! for good- to better-grade photo halftones. Or 128 gray levels at the more 


popular 106 DP! and 45 degree screen. 


your PostScript programming style 
or the applications package you 
have, Call me if you need any further 
help on this. 

No, none of those screens can 
give you any high-quality halftone 
photos. But the 75-line screen can 
give you a recognizable ‘auto shop- 
per quality photograph. Especially 
if the scanned image has been prop- 
erly histogram-equalized. 

Three key points: The halftone 
dots used in everyday printino are 
much coarser than 300 DPI. Some 
excellent graphic PostScript grays 
are available at 300 DPI. They need 


only a few dozen simple keystrokes 
for their activation. And our halftone 
photo quality, when given any prop- 
erly image processed input, doesn't 
miss by that much. 

So we can potentially add only a 
little to 300 DPI and gain enor- 
mously on halftone photo quality. 
Both QMS and IBM/Lexmark 
picked the brute force method. As 
Fig. 4 shows us, they switched to a 
600-DPI double resolution and then 
swallowed the 4:1 speed and mem- 
ory penalties. At 100 cells per inch, 
you now have 37 gray levels. Or 50 
gray levels at an 85-cells-per-inch 
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density. That could make the dif- 
ference between lousy and not half 
bad photo halftones. Especially 
given a proper digital image pro- 
cessing. 

Apple has chosen the more ele- 
gant PhotoGrade method shown in 
Fig. 5. They remained at 300 DPI, 
but added three extra bitmap mem- 
ory planes for a total of four. Then 
they modulated their laser dot size 
to one of sixteen values. You now 
can have sixteen times as many po- 
tential gray levels as you did at 300 
DP! with only a single memory 
plane. At 106 DPI, you now have a 
much better 129 gray levels avail- 
able. That is equal to a brute force 
resolution of 1200 DPI! 

There is only a negligible speed 
penalty, since all four memory 
planes are written in parallel by 
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custom-designed LSI chips. And 
while you retain the same 4 x mem- 
ory penalty as a brute force 600 x 
600, you'll get four times the effec- 
tive resolution! 

The result? Good to better photo 
halftones out of any plain old 300- 
DPI laser-printer engine. Especially 
with premium toner and properly 
scanned image processing. The 
PhotoGrade is also upgradable on 
older NT and NTX printers with a 
simple plug-in board. 


Can we do better? 

| think we can. At least in theory. 
For any 100-spot-perinch tile at 
plain old 300 DPI, we are using nine 
bits to call out only 10 different spot 
values. Since nine bits could repre- 
sent 512 different state values, the 
memory use efficiency is a tad un- 
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der two percent. Wowie gee! 
The PhotoGrade does 
ridiculously worse. Here we are ask- 


ing 36 bits to call out a mere 144 | | 


different gray levels. Since thirty-six | 






bits can yield us up to 
68,719,476,736 different states, 
our memory use efficiency is essen- 
tially zero! Thus, virtually all of that 
Apple PhotoGrade memory bitmap 
is totally wasted! 

Instead, let's go back to, say, 100 
spots per inch at a plain old 300 DPI. 
Once in the center of every desired 
halftone spot, put out a single laser 
dot having 512 possible size values. 
Presto. A mind-blowing total of 512 
grays at 100 DPI; Or a perfect 256 
grays up at the usual 106 DPI! This 
is for photo halftone dots only; you 
would still be able to do special 
screens and weird spot functions 
the old way. Patterns, too. 

For us to make full use of what 
seems theoretically designable, you 
would need some special automatic 
mode sensing for the halftone 
areas. And a diamond-shaped laser 
beam whose diameter could be 
controlled over a 25-decibel or 16:1 
range. Down from a maximum 
slightly under three times /arger 
than is now used. None of those 
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needs seems a really big deal. 

Thus, it should be theoretically 
possible to build a 300-DPI 
PostScript laser printer with out- 
standing photo halftones. A 1697- 
DPI equivalent. At zero speed or 
memory penalties. Hmmmm... 

| have posted lots of halftone and 
secret gray study examples to 
GEnie PSRT, especially my files 
129, 141, 144, 179, 180, 231, and 
239. | ve also uploaded some high- 
quality images that you can play 
with, either inside or outside 
PostScript. In particular, check out 
LENA.PS, MANDRILL.PS, and my 
enhanced LENAHIST.PS. 


Marketing your products 
| was pleasantly surprised to find 
that the leading invention marketing 
firms are now publishing their track 
records—up front in their initial mail- 
ings. One of the oldest and largest 
discloses: Of the ideas submitted 
and contracted, the odds of getting 
a royalty license are 100:1 against, 
continued on page 93 
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A re we lost in a forest of new 
Ae formats? Is there a fu- 
| m™ ture for DAT, DCC, and the 
mini disc—not to mention record- 
able CD's? 

| have always considered myself 
relatively immune to the effects of 
“Future Shock.” As you may recall, 
the dreaded FS Syndrome de- 
scribes the disturbed and disori- 
ented behavior of those suffering 
input overload brought on by too 
many life changes happening too 
fast. 

Students of sociology are aware 
that the organization of any society 
roughly reflects the way that the 
people in it make their living. And 
the kind of work that people do, in 
turn, derives from the technological 
level of the society. Since tech- 
nology is cumulative, it follows that 
change, for better or worse, is inev- 
itable. (| could cite historical data for 
all this, but for the sake of argqu- 
ment, just take my word for it). It has 
been suggested in other contexts 
that the way to deal with the inevita- 
ble is to relax and, if possible, enjoy 
it. But for many audiophiles, their 
fun is threatened by the proliferation 
and confusion of many competing 
formats. 

All this is by way of a psycho- 
historical introduction to the pres- 
ent state of home audio electronics. 
In past articles I've looked at the 
question of new formats and exam- 
ined the factors that make them into 
hits or misses. As | see it, the major- 
ity of audio consumers are most in- 
terested in a format's convenience 
and only secondarily in its fidelity. 
Although | certainly don’t discount 
the very low distortion and noise- 
free qualities of the CD format, its 
obvious attractions—for the aver- 
age consumer—mostly reside in its 
durability and convenient handling. 
My evidence for all this is the fact 
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that several years ago the compact, 
convenient-to-use, and relatively 
rugged prerecorded cassette start- 
ed to outsell LP's despite the LP's 
superior sound quality and lower 
price. For the same reasons, the 
latest figures show that CD's are 
now outselling cassettes in dollar 
volume. Next year’s figures will 
probably show superior sales in ab- 
solute numbers as well. 

What does all this tell us about 
the relatively sudden proliferation of 
new audio formats—and consumer 
reactions to them in the past several 
years? Are the Japanese (and 
others) engaging in a strange rite of 
mutual commercial throat-cutting? 
For example, no sooner did the CD 
format establish itself than digital 
audio tape (DAT) was introduced. 
Although the two formats were not 
really competitors any more than 
LP's and open-reel tapes were, con- 
sumer confusion was rampant. And 
consumers stayed away from the 
DAT format in droves! 

Then, in 1986, the word was out 
that various companies were work- 
ing on a recordable CD. About four 
years ago one company held a 
press conference during which it 
was Claimed that their digital record- 
er/player would be on the market in 
about two years—and would cost 
less than $500! It didn't happen 
then, but recently Carver and Philips 
announced the imminent release of 
a new breed of compact-disc re- 
corders. A clue to the target market 
for the machine is given in the Car 
ver press release: ‘Professional 
user net price of the PDR-10 is un- 
der $8,000." In truth, | don't have a 
feel for the professional in the re- 
cording industry, but audio consum- 
ers are not likely to be waiting in line 
to invest so heavily in an unproven 
product with (for them) somehwat 
obscure advantages. 
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~ LARRY KLEIN 


Planned obsolescence? 

Over the years, |'ve occasional 
defended the hi-fi industry agains 
the recurrent charge of engaging i 
“planned obsolescence.” The cor 
version from 78's to LP's, tubes t 
transistors, mono FM and record 
to stereo all struck me as wort 
while advances in the audio ar 
rather than nefarious plots to se 
new products. With todays tect 
nologies I’m not so sure. 

Is Japan so filled with tech 
nologically obsessed marketer 
that they compulsively create nev 
audio formats oblivious to consum 
er needs and reactions? Is thei 
guiding philosophy something lik 
the classic advertising agency ap 
proach, “Let's run it up the flagpole 
and see if anyone salutes.''? If so 
it's an expensive and frequently self 
defeating way to run an industry. 

Several years ago, the consumer 
electronics trade publication Twice 
ran an interview with Hiroki Shimizu 
general manager of JVC's Persona 
Audio Products Division. Mr 
Shimizu’s comments were so star 
tlingly different from the usual self 
serving presentations heard at new: 
product press conferences thal 
they are worth quoting. Shimizu was 
troubled by what he called the eth. 
ical (1) aspects of today’s prolifera- 
tion of formats. He suggested that 
the industry was coming out with 
too many products too fast without 
considering the interest—or best 
interests—of the consumer. DAT 
technology, according to Mr. 
Shimizu, came too fast and the ap- 
plication came later: as a result the 
market has not taken off. The ap- 
plication should come first, he said. 
In his view the most important thing 
is how the new product will fit into 
the market. 

Other voices of discontent are 
heard in the land. A writer in The 





PHILIPS" DCC900 will be one of the first Digital 
Compact Cassette decks on the market. 


New York Times suggested that the 
proliferation of competing formats 
is part of a conspiracy involving 
sony (CBS Records), Matsushita 
(MCA Records), and Philips to 
somehow protect their record-com- 
pany royalties from the predations 
of rabid home recordists. (If the re- 
cording machines don't sell be- 
cause of consumer confusion, they 
won t be used to copy copyrighted 
material.) However, it seems im- 
probable to me that the music and 
audio-product divisions of a compa- 
ny would play those sort of internal 
games with so much cash and pres- 
tige on the line. 


Future formats 

Do | have any advice to offer 
those seeking to keep their heads 
above water in the flood of new au- 
dio products? For one thing, read 
the articles extolling the virtues of 
this or that new format with a critical 
eye. Remember that most writers 


and editors believe that readers are | 


automatically turned on by the New! 
Experience has shown, however, 
that large numbers of excited words 
devoted to the advent of a new au- 
dio format don't reliably predict its 
success. 

Given the snowballing of tech- 
nology, it's hard to make predic- 
tions, but certain developments 
seem inevitable. In a science-fiction 
story! wrote in 1977, | predicted that 
the turn of the century would see a 
fiber-optic cable that linked most 
homes in America. Among its many 
services would be the ability to call 


up any musical composition, pop or | 


classical, from the world’s recorded 
library. Separate musical software 
as such would be obsolete, as 
would, of course, the players that 
deliver it. | think such a development 
is inevitable, and it would finally put 
an end to all the format she- 
nanigans. Or would it? R-E 









HARDWARE HACKER 


and the odds of any positive cash 
flow that exceed costs are 600:1 
against! 

Those figures sound about right 
to me. Sometimes I've done almost 
that well on my own. And some- 
times not. Selling an idea is a real 
rough row to hoe. One that could 


| become a near impossibility if you 


are not a fully trained and well expe- 
rienced insider knowledgeable 
about what is going on in trade jour- 
nals, politics, economics, and the 
tech literature of the target field. 
An invention-marketing firm is 
just a hired gun, similar to an ad 
agency or a resume-typing service. 


| You pay them for their time and 
| effort for such services as patent 
| searches, listings in product news- 


letters, and participation in inven- 
tion fairs—cash up front. 

As we've seen a number of times 
in the past, the core problem lies in 
the absurd mythology surrounding 
today's patent system. Very simply, 
patents have little or nothing at all to 
do with the selling or marketing of 
an idea. For most individuals and 
most small-scale technical star- 
tups, any involvement whatsoever 
with the patent system is virtually 
certain to end up as a net loss of 
time, energy, money, and sanity. 

Just about all hackers will tend to 
grossly overvalue a new idea. At 
one time way back in the golden age 
of inventing, ideas were occasion- 
ally worth as much as a dime a doz- 
en. Today, they are worth less than 
ten cents a bale in ten-bale lots. 
ldeas gain value only when you can 
clearly demonstrate your end users 


| actually getting off on them. And 


then only when those ideas are 
already in some saleable, competi- 
tive, promotable, and distributable 
form. 

The key secret to selling an idea 
is very simple: The buyer must 
come to you. For our special re 
source sidebar this month, | have 
gathered together some ideas that 
can help you to profit from your 
ideas. 

Two essential magazines are that 


| Midnight Engineering and the 
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All About Ham Radio by Harry Helms, 
_ AAGFW, tells how to get your codefree 

ham license and talk to the world. 

In over 300 pages, you'll learn about: 


* packet (computer-to-computer) radio | 
* ham television 

* using ham radio satellites 

* contacting stations in foreign countries 


and many other exciting topics explained 

ina friendly, humorous style without a lot 

of math and or technical jargon, If you've 

been wanting a ham license, this is the 
k you've been waiting for! 


Only $19.95 at bookstores and radio 
equipment dealers. Or order direct from 
HighText! Add $3 shipping ($4 to Canada, 
95 elsewhere). CA please add sales tax. 
U.S. funds only please. 


ighText 


Peblicaiions ine, 


4128 Miramar Rd, Suite ISL 
aan Diego, CA 92121 











Get hands-on training 
in today’s fastest-growing 
computer career field... 


BeaPC . 
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Technician! 


i. * - “ 
386DX 32-bit/25MHz computer 2 — 
system included with course! =a 
Now you can cash in on the billion-dollar per- 

sonal computer boorn! Learn PC repair at 

bome in your spare time. Experts guide a 

| you Sep by step in hands-on training that 
|| teaches you every facet of PC troubleshoot.__ | 
ing and repair, You receive all the pro- 
fessional tools and equipment shown at |) 
right and more—including a 386DX c> ; 
personal computer—io use during 

your training and keep for your career. 
PC repair...a high-paying, SS a i 
high-growth field! , 
The LS. Departement of Labor | cosspotea 

sates that the average annua) | REPAIR 
salary of highly-qualified gm 
computer repair technicians Ni 
sover$$)000 And the | = 
murnber of jobs availahie is 
expected to nearly doubie in 
the next ten years So you can see there's pliency of sti MPC 
| money and plenty of oppomunty wading for you! repar. 
—_ MAIL COUPON TODAY) = — == 


| School of Computer Training * 


gE ESO) Dheqe, ADEOR2S, 925 Oak Sureet, Scranton, PA 18515 
I Send me free facts on how | can learn PC repair at home | 
| inmy spare ime. So obligation. So salesman will visit i = 
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BUTTON 
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RESET 
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FIG. S—THE VFX PROTOTYPE. Carefully check the board for solder splashes and 


bridging before applying power. 


button and the LED display 
should count fast enough so 
that all the segments (an “8") 
appear dimly lit. 

Remove power from the board 
and install the two RAMs (IC8 
and ICQ). Apply power to the 
board. The LED should again 
display “6."" Press the SHIFT 
button and the LED should dis- 
play “O.” If any RAM errors oc- 
cur, they will cause the LED 
display to increment. 

Next install IC3 and ICS, Con- 
nect your speaker or head- 
phones to J2 and reapply power. 
Press the sHirt button twice and 
a tone should be heard in the 
headphones or speaker. Install 
IC4 and connect a microphone 
toJ3. Apply power and press the 
sHirT button three times. Then 
speak into the microphone and 
your voice should be heard 
through the headphones. Ad- 


just potentiometers R50 and 


R40 for minimum distortion. 
Now that your VFX board is 
working, you can change the 
DIP switches according to Table 
1 for the other three effects. 

As mentioned before, there is 
a test mode that can help trou- 
bleshoot the VFX processor. It is 
activated by setting the DIP 
switches as shown in Table 1 


and pressing the reset button. 
The test mode individually tests 
the system RAM, the CODEC, 
and the LED display. 

In the test mode the external 
SRAM is constantly written to 
and read, and the number of er- 
rors are displayed on the LED. If 
the LED display is blank and all 
the power supplies are normal, 
there is something wrong with 
the LED or the driver. If the LED 
has a number other than zero, 
there might be a problem with 
the SRAM. 

The CODEC data is received 
and immediately retransmitted, 
so the microphone input is 
echoed back the headphones. If 
there is no output or if the out- 
put doesn't sound like the in- 
put, there is a problem. If there 
are no other fault indications 
and the microphone and speak- 
er are working, there might bea 
problem with the CODEC. If 
nothing happens and the power 
supplies are normal, there 
might be a problem with the 
digital signal processing chip or 
the EPROM. 


Where to go from here 

The VFX processor is intend- 
ed to demonstrate in, an enjoy- 
able way, the capabilities of 


digital signal processing. Thi 
four applications programme: 
into the VFX board are just fou. 
out of many possible applica 
tions. The VFX processor hard 
ware is capable of bein; 
reprogrammed to perform othe 
functions as well. Some of th: 
possibilities are speech recogni 
tion, active noise cancellation 
voice compression/recording 
and a spectrum-shifting hear 
ing aid. 

For example, the VFX pro 
cessor could easily recognize 
the numbers from O to 9 anc 
display them on the LED indica. 
tor. That requires that the 
speech be converted into the fre. 
quency domain and the spectra 
peaks of the sound be comparec 
with pre-stored templates. The 
closest matching sound is se: 
lected and displayed on the 
LED. The processor could then 
generate the DTMF signals for 
that number to make a voice- 
activated telephone dialer. 

A voice compressor/recorder 
converts an audio input into the 
frequency domain, picks out 
the most prominent spectral en- 
ergies, and stores them in data 
memory as frequency and am- 
plitude. The technique can re- 
duce the amount of data that 
must be stored compared to 
that from conventional digitiz- 
ing processes from 6.5K words 
per second to 650 to 300 words 
per second. The VFX board with 
8K words can record approxi- 
mately 12 to 25 seconds of com- 
pressed speech. 

Active noise cancellation is 
being developed for applica- 
tions ranging from muffling the 
sound of automobile engines 
and industrial machines to 
eliminating the background 
hissing noise in fighter-aircraft 
intercom-system headphones. 
Similar applications for the VFX 
board are being developed. Let 
us know if you have any other 
applications you would like pro- 
grammed into the VFX pro- 
cessor. If you are interested in 
programming your own ap- 
plications, look into the EZ-LAB 
system sold by Analog Devices 
that has been referenced in this 
article. It is an affordable way to 
implement small- to medium- 
sized algorithms.. R-E 





ooking at a line of video on an 
BL esciics ope or waveform 

monitor can be a real eye 
apener. As we discuss the various 
‘actors involved in video scram- 
dling, you'll need a good under- 
standing of video to follow along. 
You Il also need some equipment to 
view the waveform, other than on a 
TV set. For a good background on 
video, get your hands on the series 
of Drawing Board columns | did on 
video from January to November 
1990. You'll probably be able to find 
them in your library if you don't have 
the back issues. 

The starting point for any would- 
be unscrambler (hereinafter re- 
ferred to as “us’) is that scramblers 
(hereinafter referred to as “them’) 
start out with a signal that's exactly 
the one we want to wind up with. 
Video originates in the clear, gets 
messed up one way or another by 
them, and is sent to us. Our job is 
simply to undo what they've spent a 
lot of money doing. 

You don’t have to be a rocket sci- 
entist to mess up video—that is 
true both aesthetically and scien- 
tifically. The hard part is to do it in 
such a way that you can put it back 
together again. This means that 
there has to be a rigorous ap- 
proach—almost a mathematical 
one—to tearing the signal apart. 

Take a look at—and get intimately 
familiar with—the typical line of vid- 
eo shown in Fig. 1. While most.of 
the time on the line is devoted to the 
picture area, its the control area 
where the real work is done. The 
signal in the picture area determines 
what you'll be seeing on the screen 
but the stuff in the contro! area is 
what tells your TV where to put the 
picture and how it's supposed to 
appear. 

The contro! area is blown up in 
Fig. 2, and the information in it is a 
graphed function of time and volt- 
age. By the way, most video people 


DRAWING BOARD 


Video scrambling. 


like to talk about “units of video” 
rather than voltage for the same rea- 
son that audio people like to talk 
about decibels rather than voltage. 

When the NISC video standard 
was established, the two most 
basic decisions made were that it 
would range from 0 to 1 volt peak-to- 
peak, and that one voltage range 
would be reserved for picture and 
one would be reserved for control. 
As we go through our discussion on 
scrambled video, I'll talk sometimes 
about video in terms of IRE units 
and other times about voltage. The 
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two are directly related as shown on 
the Y axis of Fig. 2. 

The bottom line of the picture is 0 
IRE units which is about 0.3 volts up 
the IRE scale. That point is impor 
tant because it's both the defined 
level for black video (no picture on 
the screen) and the upper limit for 
any control signals. (There's a slight 
ambiguity here when you examine 
the colorburst but we'll get to that 
later) For the moment, we can con- 
sider everything above 0.3 volts as 
picture and everything below that as 
non-picture. 


vy t 


MM il WM MUAY MN AWW Ny 


kW¥— cov Rot. —ee———_—___—_——_ Fie ruRz _—_—_—_—____—>| 


FIG. i— TYPICAL LINE OF VIDEO. Most of the line is devoted to the picture area, but it's 


the conirol area that we're interested in. 
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range from 0 to 1 volt peak-to-peak. 
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That signal definition is the basis 
for most of the hardware in every 
NTSC-compatible TV ever made. 
Your TV contains circuitry that ex- 
pects control information to be be- 
low 0.3 volts and picture information 
from 0.3 to 1 volt. That's important 
because it is the starting point for 
scramblers; when you get rid of 
some of the control information, a 
standard TV can't display the pic- 
ture. Remember that the horizontal 
sync pulse defines the end (or, de- 
pending on your point of view, the 
beginning) of a line of video. If the 
TV doesn't see it, it won't know how 
to display the line on the screen, 
and the result will be that the TV will 
end one line and start another one 
at some random point on the 
screen. 

The freewheeling retrace fre- 
quency of the TV will come close to 
the one sent by the broadcaster, but 
it won't match exactly. What you'll 
see on the screen will be something 
like Fig. 3. The curved line running 
down the center of the screen is the 
horizontal interval sent by the 
broadcaster. 

Three things are happening in Fig. 
3. The first is that the line is curved 
because the horizontal circuitry in 
your TV runs at a frequency that's 
not exactly the same as the broad- 
cast horizontal frequency. The TV 
can accept a certain amount of drift 
in the horizontal frequency. Once 
upon a time a horizontal control was 
built into on the TV so you could 
hand tune the TV to the received 
signal. Although that control isn't 
around any longer (except some- 
times as a trimmer on a circuit board 
inside the TV), the tolerance is still 
there. Modern TV's can automat- 
ically lock onto the broadcast hori- 
zontal frequency so there’s no 
reason for the horizontal control to 
be accessible, 

The second thing that's happen- 
ing is that the line is in the center of 
your screen. The reason for that is 
simple. The TV's horizontal circuit 
uses the received horizontal pulse 
as an instruction to move the beam 
back to the left side of the screen. 
Because the scrambled signal has 
anything but a recognizable horizon- 
tal sync pulse, the TV zips the line 
back to the left side of the screen 
whenever it reaches the right side. 





FIG. 3—A FREEWHEELING RETRACE 
won't match the frequency sent by the 
broadcaster. The curved line running 
down the center of the screen is the hori- 
zontal interval sent by the broadcaster. 


FIG. 4—A VIDEO BUFFER isolates one 
stage of hardware from another. The 
transistor is set up as a buffer and the 
level of the video can be controlled by 
the value of R2. 


Because that has nothing to do with 
the signal it’s receiving, the line usu- 
ally shows up at some random spot 
on the screen. The TV's freewheel- 
ing frequency is close to the broad- 
cast horizontal frequency, so the TV 
will start a new line at about the 
same point in the broadcast line. 
That means you'll see the broadcast 
horizontal interval on each line at 
more or less the same horizontal 
location on the screen. The result is 
a curved line down the screen. 

The third thing happening on the 
TV screen is that the colors are 
messed up. Because the horizontal 
sync is missing, the TV circuitry 
isn't seeing the colorburst in the 
right place, so there's no reference 
for either the intensity or color of the 
picture. The TV then uses whatever 
it sees in the colorburst location as 
a reference for both the intensity 
and color of the image. 

You can see now that by simply 
getting rid of horizontal sync, the 


resulting video signal will be com 
pletely messed up. The best way tc 
appreciate that, and a good way tc 
get into video hardware, is to builc 
something to demonstrate how al 
this stuff really happens. That's 
right, our first piece of hardware is 
going to be something that will le 
you scramble video. And, as far as 
the law is concemed, I'm pretty sure 
that nobody's going to become ver, 
upset. 

We'll need a source ot real video 
That can be anything from an NTSC 
generator to a line-level video signa 
from the back of a VCR. You'll alsc 
need a scope to look at the videc 
waveform and a TV to look at the 
picture. You can do without the lat 
ter but the former is a must. I'm no! 
going to beat you up any more abou! 
getting a scope, but if you don’ 
have one, get one. If you dont get 
one, this series of columns. while 
informative, will be somewhat less 
than useful from a practical point o! 
View. 

To get started, because we re 
building circuitry that is going to use 
an external signal, the first thing we 
have to do is buffer it. That is done 
for two reasons. The first is that we 
have to be able to control the level 
seen by our video circuitry, and the 
second is so that a wiring error on 
the breadboard isn't going to send 
unpleasant voltages back to the sig- 
nal generator or VCR. The results 
could be a bit nasty. 

Video buffers are just like any 
other buffer—they’'re simple cir- 
cuits that isolate one stage of hard- 
ware from another. Think of it as 
being like an electronic fuse. The 
easiest way to build a buffer is witha 
single transistor as shown in Fig. 4. 
The transistor is set up as a buffer, 
and the level of the video can be 
controlled by the value of R2. You 
can also put a potentiometer in se- 
ries on the line feeding the video to 
the base of the transistor and trim 
the level that way. 

Although the NTSC video stan- 
dard calls for a signal that’s 1-volt 
peak-to-peak, most VCR manufac- 
turers don’t strictly follow that stan- 
dard when it comes to a video 
output signal. If you put the signal 
on a scope, you'll probably find that 
it's a bit higher than that. If that’s the 

continued on page 109 
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ision, according to the 
VG arecen Heritage Elec- 

tronic Dictionary, can be 
defined in five ways: 1. The faculty of 
sight. 2. Unusual foresight. 3. A 
mental image produced by the 
imagination. 4. Something, as a su- 
pernatural sight, perceived through 
unusual means. 5. One of extraordi- 
nary beauty. 

In the business world, definition 2 
is what people usually think of. Ac- 
tually, definition 3 is most important. 
Persons with unusual foresight help 
bridge short-term gaps between to- 
day and tomorrow. Persons with 
imagination set long-term goals and 
directions, and inspire others to try 
to move in those directions to 
achieve those goals. Companies 
are typically founded by Type-3 peo- 
ple, and run by lype-2's. 

Starting about 250 years ago dur- 
ing the dawn of the industrial revolu- 
tion, technical vision and imagina- 
tion in the western world focused on 
building tangible items to ease the 
time involved in producing, trans- 
porting, and defending necessities. 
After about 200 years of wide- 
spread social effort, most of those 
problems were solved, so persons 
with visionary imagination shifted 
focus to a different set of problems. 
From these origins was born the 
computer industry. 

Early work in that field centered 
on doing the same kinds of activities 
people had been doing—e.g., ac- 
counting and typing—only faster. 
Things started to get interesting 
when Ted Nelson, Doug Englebart. 
and others realized that the comput- 
er had created a whole new world, a 
“virtual” world. Again the American 
Heritage, this time on virtual image: 
An image from which rays of re- 
flected or refracted light appear to 
diverge, as from an image seen ina 
plane mirror. 

There is a virtual world behind the 
CRT, from which imaginary light rays 
are diverging, rays that until recently 
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were visible only to mathemati- 
cians, computer scientists, and 
software engineers. Now, thanks to 
Nelson and company, and more re- 
cently to video games and the Mac- 
intosh (and let's not forget Micro- 
soft Windows), that Cheshire cat 
image is becoming accessible to 
more and more people. 

Graphics editors let artists reach 
in and take hold of some of that 
virtual Play-Dough a proprietary 
term. On-line references let writers 
and researchers tap into the knowl- 
edge of the world. Three-D CAD 
programs let architects and product 
designers “build” prototypes with- 
out cutting wood or metal. Medical 
imaging devices let medical techni- 
cians and researchers non-intru- 
sively create images of body parts, 
Serious and popular composers 
use synthesizers to create new mu- 
sical forms. 

Computer technology has pene- 
trated many disciplines, but it still 
has a long way to go. Take video 
editing for one. The traditional meth- 
od for editing videotape and film is 
to do a lot of physical fast-forward- 
ing and rewinding. The efficient way 
to do the job is via random access, 
instantly jumping from any frame to 
any other. Due to the immense stor- 
age required for video information, 
effective random access com- 
pletely dwarfs the storage and bus- 
bandwidth capabilities of today’s 
most powerful personal computers 
and low-cost networks. 


Multimedia 

This is where Type-3 vision 
comes in. That vision centers 
around a topic of growing public in- 
terest: multimedia. Don't be misled 
by popular computer, video, and 
games magazines. Multimedia is 
not just putting a sound board in a 
PC, or adding a CD-ROM drive to a 
Nintendo. The real promise behind 
multimedia is twofold: 1) To bring the 
whole world into that virtual image 
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behind the CRT, and 2) To connect 
your virtual image to mine and ev- 
eryone else's. 

The requirements for rich multi- 
media are simple: 16-bit audio, full- 
screen 30-frame-persecond video, 
24-bit (photographic-quality) imag- 
ing, fast access to lots of textual and 
numeric data—all of which must be 
available on-demand, syn- 
chronously, instantaneously, at any 
time, and (eventually) anywhere in 
the world. 

It would take a powerful main- 
frame to provide that kind of ca- 
pability today. On the other hand, a 
run-of-the-mill 486 today exceeds 
the computational power of a main- 
frame of a decade ago. Assume 
then that within the next decade, 
“computers” that meet those re- 
quirements become available. 
Those “computers” will have built-in 
general-purpose digital signal pro- 
cessors (DSP's) for compressing 
and decompressing audio and video 
data, and for doing fax and modem 
chores as well. Semiconductor 
memory will be measured in the 
gigabytes, and permanent storage 
will be measured in the terabytes 
(on personal computers; main- 
frames will have even more). Optical 
storage may finally, after decades of 
promise, become cost effective. 

Tomorrow's computers will have 
built-in connectivity to office sys- 
tems, commercial databases, enter- 
tainment banks, and interactive 
educational courseware. Transmis- 
sion speeds of these new networks 
will make Ethernet and Token Ring 
look like box turtles. 

Those systems will have built-in 
docking technology (both hardware 
and software) for portable notepad/ 
planner systems based on today's 
fledgling pen-input technology. They 
will have lightweight, flat, high-reso- 
lution, true-color displays—and 
printers—and will accept keyboard 
and pen input indiscriminately. They 
will communicate via a universal dig- 
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ital communications system that will 
probably come about as some sort 
of joint venture between AT&T, the 
cable TV companies, the indepen- 
dent networks (CNN, FNN, Fox), 
media giants like Time-Wamer, and 
major computer companies. 

There will be gobs and gobs of 
data flowing around, and lots of con- 
fusion about who owns rights to 
what. New kinds of copyright issues 
will keep lawyers busy for the next 
century. Students and researchers 
will have unprecedented oppor- 
tunities to cheat. Illegal data tapping 
and decoding (akin to today's cable 
TV descramblers) will provide a data 
underground and new forms of law 
enforcement (the Data Police). 

That technology will not replace 
today's TV, VCR, stereo system, 
video game, fax, telephone, or com- 
puter. However, those technologies 
will come to be seen as modular, 
interoperable pieces of a larger sys- 
tem in which all the pieces can plug 
and play—for those who want to. 

From this perspective, multi- 
media begins to look like everything 
connected with computers, con- 
sumer electronics, and entertain- 
ment. Grandiose? Maybe. But ask 
yourself why IBM is contemplating a 
half-billion dollar deal with Time- 
Warner, why IBM and AT&T are both 
working like crazy to get fiberoptic 
data rates to work over copper cab- 
ling, and why Apple is partnering 
with Sharp and Microsoft with Sony. 

Personal computers revolu- 
tionized typing, accounting, and 
publishing in the 80's. The 90's will 
see even more radical and pervasive 
changes. 

That's the vision. Question: How 
will you participate? 


Product watch 

For years the phrase ‘reasonably 
priced tape backup” was a contra- 
diction in terms, but that is no longer 
the case. Figure 1 shows one of the 
best deals around: the Jumbo 250 
from Colorado Memory Systems. 
It's a high-quality 250-megabyte 
QIC-80 tape drive that can fit in a 
3.5 inch or 5.25 inch bay, and it runs 
off a standard floppy-disk controller. 

The Jumbo 250 includes a spe- 
cial cable adapter that runs from the 
drive to the floppy controller: the 
cable from the floppy drive(s) plugs 





FIG. 1—COLORADO’S JUMBO 250 packs 250 megabytes of data on a $20 tape car 
tridge in less than two hours. 


into the Jumbo's cable. Other than 
mounting the drive and copying 
software to your hard disk, that's 
the extent of installation. 

Backup software included with 
the drive runs in both menu-driven 
and command-line modes; the latter 
allows unattended backup via 
scheduled batch files. If hard-disk 
capacity exceeds that of a tape, the 
software will store additional data 
on additional tapes. In addition, the 
software has several options, in- 
cluding password protection, the 
ability to back up and restore Novell 
NetWare bindery (user access 
rights) files, and several types of 
software-based data compression. 
Using compression is faster than 
not using it; | have no trouble back- 
ing up about 170 megabytes of data 
ona single tape in less than an hour. 

You can use the menu-driven 
mode to create a tag list, or list of 
files to back up, and then use the 
command-line mode to back up the 
files on the list. One nice feature is 
its ability to append multiple backup 
volumes to the same tape, which 
gives you the ability to perform daily 
backups simply and quickly. My 
main complaint with the software is 
that it forces you to restore files to 
their original locations. Sometimes, 
especially in a networked environ- 
ment, it’s helpful to be able to re- 
store files elsewhere. 

Many installation options are 
available, including a case for exter- 
nal mounting, numerous special ca- 
ble and connector arrangements for 
special PC’s (such as PS/2’s), and 
several dedicated tape-controller 
boards that provide increased 


speed and hardware data compres 
sion. Colorado also sells software 
to control the drive under severe 
varieties of Unix (SCO, Interactive 
AT&T, and Intel). 

The drive includes a one-year war 
ranty, toll-free technical support 
and access to a BBS. If you shor 
around, you can pick one up fo) 
$250 mail order. By way of com 
parison, just a few years ago my 
trusty 80-megabyte Irwin backur 
unit cost three or four times thal 
amount. For small offices and Win: 
dows power users, this is a must- 
have item. 

For more power and flexibility in 
tape backup software, check out 
Sytos Plus. It has several nice fea- 
tures, including the ability to work 
with muitiple devices, including the 
Colorado, numerous digital audio 
tape (DAT) and 8mm formats, IBM's 
optical read/write disk, and hard 
and floppy disks; others are being 
added all the time. 

Sytos also supports OS/2, 
whereas Colorado does not (yet). 
Sytos is routinely bundled with nu- 
merous high-capacity tape drives; 
the company claims more than a 
million users. 

Probably the nicest feature is 
Sytos’ more integrated way of creat- 
ing backup sets. Whereas Colora- 
do’s TAPE.EXE forces you to create 
tag lists and then manually create 
batch files with numerous param- 
eters, Sytos allows you (in the menu 
mode) to create “procedures” con- 
taining both tag list and configura- 
tion options, and then run various 
procedures from the command line. 

Sytos also has more extensive 


scumentation than Colorado. It 
vers different kinds of backups, 
id methods for creating backup 
‘hedules. 

Sytos will allow you to restore 
es from tape to new locations with 
2w names; the only feature it lacks 
nd that Colorado supplies) is a 
auge that indicates progress in for- 
atting a tape. 


ews bits 

What's larger than a calculator 
id smaller than a notebook PC? 
etter yet, what's the size and 
eight of a paperback book, has a 
2-bit RISC processor, a multitask- 
g, object-oriented operating sys- 
im, anda6- X 3-inch LCD screen 
ir pen input and visual display? 
asy: Apple's Newton, the first 
andheld device for jotting, sketch- 
g. scribbling, figuring, doodling, 
aking lists, and subsequently 
ioving that data to a larger comput- 
r or another user via fax, modem, 
r network. Initial specs include 
ash EPROM, 1 to 20 megabytes of 
AM, PCMCIA expansion cards. 
ound output, an infrared data link 
9 other Newtons and desktop 
facintoshes, and wired links to 
oth Macs and PC's. In addition to 
1e text and graphics doodle pad, 
fewton will have an address book, 
cheduler, and an intelligent as- 
istant that will understand and act 
in commands like “fax this story to 
srian.”’ Newton is scheduled for re- 
2ase around January of 93, and re- 
iortedly will cost $500—$1000. 
here are also rumors of another 
\pple-developed handheld, this one 
‘alled Sweet Pea, with CD-ROM 
ind the ability to play QuickTime 
icripts. It sounds a lot like the de- 
ice Microsoft is developing with 
sony. 

IBM has publicly demonstrated 
“DDI running on copper shielded 
wisted pair (STP) cabling, thus pav- 
ng the way for a potential ten-fold 
ncrease in bandwidth to desktop 
>omputers—and other devices. 
Not to be outdone, AT&T Paradyne 
1as announced a similar tech- 
1ology, with claims that it could spur 
the nascent multimedia industry by 
Jelivering on-demand and interac- 
tive video services. 

Nintendo and Sega are going at it 
neck and neck, and in the process, 


PRODUCTS DISCUSSED 


e Jumbo 250, Colorado Memory 
Systems, 800 South Taft Ave., 
Coveland, CO 80537, (303) 
® Sytos Plus, Sytron Corporation, 
124 Flanders Road, P.O. Box 5025, 
Westboro, MA 01581-5025. (508) 
898-0100. 


taking a pot-shot at the computer 
industry. Sega plans to introduce, 
two places by Thanksgiving a $300 
CD-based game that delivers quali- 
ty audio and live-action video; Nin- 
tendo plans to introduce a similar 
$200 unit early next year. Sega is 
working with Sony to produce 
games related to movies, e.g., 
Spielberg's Jurassic Park. Early re- 
ports indicate that Sega's device 
will include only half-speed, quarter. 
screen animation, whereas the Nin- 
tendo unit will do a full 30 frames 
per second. R-E 


Try the 


bulletin board 
system 


(R E-BBS 
916-293-2283 

The more you use it the more 
useful it becomes. 

We support 1200 and 2400 baud 
operation. 


Parameters: 8N1 (8 data bits, no 
parity, 1 stop bit) or 7E1 (7 data 
bits, even parity, 1 stop bit). 


Add yourself to our user files to 
increase your access. 


Communicate with other R-E 
readers. 


Leave your comments on R-E with 
the SYSOP. 


RE-BBS 
516-293-2283 
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months or even years of 
complicated study before starting paid, 
professional service work! 


Let — Training Program show you how! | 
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_ SLOPING VEE ANTENNA 


continued from page 78 





phosphor-bronze wire is pre- 
ferred over stranded copper or 
aluminum wire because its 
spring qualities avoid kinks. It 
is almost impossible to tangle 
this kind of wire, especially im- 
portant if you want a field- 
transportable antenna system. 
Nevertheless, if phosphor- 
bronze wire wire is too expen- 
sive (about $2 per foot) or diffi- 
cult for you to obtain stranded 
copper or aluminum wire can be 
substituted. The shorting wire 
was 16 AWG bare, stranded-cop- 
per wire. 

Solder all connections if the 
antenna installation is perma- 
nent. But if you plan to set up 
and take down the antenna fre- 
quently, be sure that there are 
clean metal-to metal mechan- 
ical connections between all 
conductive components. 

The terminating resistors 


Make Money in 


Electronics Uses Seplember 1992 


TV/VCR Repair!||} =" 


Train at home in your spare time to 
start a high-paying career repairing 
televisions and videocassette 

recorders. With millions of TVs and 
VCRs in use, there's a big demand for 
skilled technicians who can service and 
repair them when they break down 
TV and VCR technicians throughout 
the country are making $25, $50, | 
Siac feo more for doing a 
simple repairs that can be 
completed in less than 

an hour and often 

oost very litle in 
parts and equip- 
ment. These 


£ 
VCR drive belts, 
pinch rollers & motors. We show you how to do all of 
these and much more, 
You get practical, hands-on training with special tools 
that are included with your course. Everything is 
explined in casy-to-understand language so that even 
someone with no previous experience Can master 
TV/VCR repair. Send for FREE facts ahout the ciciting 
opponunines in TV/WCR repair and find owt how you 
can start making f money in this s Rreat career. 


ta School of TV/VCR Rey 

Fe? 925 (ak Street, Scranton, PA 18515, Dept. ADEOS2S 
t Please send me free facts on how | can Jearn TV/VCR 
) fepair at home in my spare time, | understand there 
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must be capable of handling a 
significant amount of power if 
the antenna is to be used for 
transmission. Non-inductive 
carbon-film power resistors, 
rated for 300 ohms +10%, were 
specified for the test antenna, 
They had measured DC resis- 
tances of 307 and 314 ohms. As 
a general rule, the resistor 
power dissipation rating should 
be 10 to 20% of the maximum 
transmitter output power. 
Check the termination resistors 
for overheating. 

For receiver-only applica- 
tions, almost any low-power dis- 
sipating resistor with the cor- 
rect resistance value will be 
satisfactory. The test sloping- 
vee antenna showed good VSWR 
performance and reception 
with 300-ohm, %4- watt carbon 
resistors. 

The measured impedance 
bandwidth of the 15 to 50 MHz 
vee is shown in Fig. 14. A net- 
work analyzer measured the in- 
put VSWR of about 150 feet of 


Your Ticket To 


; Over 28,000 technicians have gained sdenie! 
tance worldwide as certified professionals. 


| ISCET offers Journeyman certification in 
Consumer Electronics, 
Communications, Radar, Computer and 
Video. For more information, contact the 
International Society of Certified Electro- 


Send material about ISCET and 
becoming certified. 
send one “Study Guide for the 
Associate Level CET Test."" En- 
closed i is$10 finc. c. postage). 
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| Let your ticket start opening doors for you. | 


Industrial, Medical,!| | ..~§. —-—£=——————— 
(ite a ||| Macrovision..now you see it, 


|now you don't. 





RG-213/U coaxial cable and 
was below 2:1 at all frequenci 
between 10 and 60 MHz; it w 
particularly good between 
and 30 MHz. The undulatio 
in the VSWR curve shown 
Fig. 14 were caused by t! 
transmission lines frequenc 
dependent transformer acti 
acting on the sloping vee-inp 
impedance. 

VSWR measured directly 
the antenna input is slight 
higher because cable loss lowe 
VSWR. This measurement w 
made, and the VSWR was ju 
over 2:1 in the following band 
38 to 40 MHz; 44 to 47 MHz; ar 
52 to 57 MHz. At all frequenci 
below 58 MHz, the sloping vet 
input VSWR was less tha 
2.5:1. The test antenna easi 
exceeded the bandwidth desig 
objective, and it provides ve 
good broadband performanc 
In field tests the slope vee pe 
formed well as a transmitter a) 
tenna down to frequencies | 
about 4 MHz. R 


Cable TV 


Article Parts 


We stock the exact Parts & PC 
Board for an article published in 
Radio Electronics Magazine on 
building a Snooper Stopper. 





Snooper Stopper Kit...........519.9 
includes all the onginal Parts & Etched, Drilied 
Siik-Screened PC Board. 


Snooper Stoppet............+.. $39.0 
Thus S$ an assembled anc tested fixed frequency 
106.5Mnz. Snooper Stopper for most Jerrold system 


Protect yourself from descramble! 
detection and stop the Bullet with 
one of our Snooper Stoppers. 


Macrovision Kit................... $29.0) 
inctudes all the ongma!l Perts 4 Ercnec. Di! 
Sik-Screened PC Boars. Onginally Pubisned in 
Radio Gectronics Magazine. 


Call Toll Free 1-800-886-8699 
Visa, MasterCard or COD 
Northeast Electronics, Inc. 


PO Box 3310 
N. Attleboro, Ma. 02761 
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ABLE Stealth: protect yourself from de- 
rambler detection and stop the “bullet”. Preset/ 


CABLE TV converters: Jerrold, Oak, Scientific 
Atlantic, Zenith & others. "New MTS" stereo 
add-on: mute & volume. ideal for 400 and 450 
owners! 1 ae 826-7623, Amex, Visa, M/C ac- 


sted, only $24.99, $4.00 S&H, BALDWIN ted. B INC., 4030 Beal-D-ue D 
porns Rone, Box 9291, Baltimore, MD Eagan MN 55 eau-D-Rue Drive, 
CLASSIFIED AD ORDER FORM 


To run your own classified ad, pul one word on each of the lines below and send this form along with your check to: 


Electronics Now Classified Ads, 500-B Bi-County Boulevard, Farmingdale, NY 11735 
PLEASE INDICATE in which category of ee advertising you wish your ad to appear. For 
special headings, there is a surcharge of $25.00 e 

) For Sale 


( ) PlansKits ( ) Business Opportunities - ( 
eee een ( ) Wanted ( ) Satellite Television 


Special Category: $25.00 
PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS. 


(No refunds or credits for typesetting errors can be made unless yn clearly print or type your | 


copy.) Rates indicated are for standard style classified ads only. See below for additional 


charges for special ads. Minimum: 15 words. 


1 2 3 a 5 
+ thai a Se 10 
Pi as {4 tS Seesoe 
16 ($49.60) = 17($52.70) ——*18 ($55.80) 19($58.90) 20 ($62.00) 
 21($65.10) 22 ($68.20) | _23($71.30)  24($74.40) —«25 ($77.50) 
~ 26 ($80.60) 27 ($83.70) 28 ($86.80) +. 29 ($89.90) 30 ($93.00) 
31 ($96.10) 32 ($99.20) 33 ($102.30) 34 ($105.40) 35 ($108.50) 
oe te Sohowing sadticnal Wloraion Sony of eae wan 3 ee bse cena ye to pay for your ad fill 
Card Number 1 ~~ Expiration Date 
Please Print Name { 


IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE 
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED. 
CLASSIFIED Toone to a RATE: (lor firms or individuals oe commercial products or services) 
$3.10 per word p for zip code)...MINIMUM 15 WORDS. 5%. discount for same ad in 6 
issues; 10% aiscour ator: aie in 12 issues within one year; if prepaid. NON-COMMERCIAL RATE: (for 
individuals who want to or sell a personal item) $2.50 per word, no minimum. ONLY FIRST 
WORD AND NAME set in caps at no extra charge. Additional boid face (not available as all caps) 55¢ 
per word additional. Entire ad in boldface. $3.70 per word. TINT SCREEN BEHIND ENTIRE AD: $3.85 per 
word. TINT SCREEN BEHIND ENTIRE AD PLUS ALL BOLD FACE AD: $4.50 per word. EXPANDED 
word Entire ad in boldface, $5 60 word. TINT SCREEN BEHIND ENTIRE 
AD: $5.90 per word. TINT SCREEN BEHI ENTIRE EXPANDED TYPE AD PLUS 
ALL BOLD FACE AD: $6.80 per word. DISPLAY ADS: 1" = 2¥4°—$410.00; 2° = ee a” x 
20° —$1230.00, General Information: F rates and { discounts are available. ALL 
COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEME USING P.O. BOX A ADDRESS WILL 
NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT ADDRESS 
AND PHONE NUMBER. Copy to be in our hands on the 5th of the third month Dene the date of the 


issue. (i.e. . Issue copy must be received by May Sth). When normal closing date falls on Saturday, 
Sunday or Holiday, issue closes on preceding working day. Send for the classified ure, Circle Number 
49 on the Free Information Card. 


TUBES, new, up to 90% off, SASE, KIRBY, 298 
West Carme! Drive, Carmel, IN 46032. 


T.V. notch filters, phone recording equipment, bro- 
chure $1.00. MICRO THinc. Box 63/6025, Mar- 
gate, FL 33063, (305) 752-9202, 


SPEAKER repair. All makes — models. stereo & 
|. Kits available. Refoaming $18.00. 
ATLANTA AUDIO LABS, 1 (800) 568-6971. 
ENGINEERING software and hardware, PC/ 
MSDOS. Circuit design and drawing, PCB 
layout, FFT analysis, mathematics, circuit 
analysis, etc, Data acquisition, generation, 
l/O PCB's, etc. Call or write for free catalog. 
(614) 491-0832, BSOFT SOFTWARE, 
INC., 444 Colton Rd., Columbus, OH 
43207. 
CABLE TV Equipment. Most type available. 


Special: Oak M $39.95. No catalog. COD or- 
ders only. 1 (800) 822-9955. 


+ & «PRESENTING © * *« 


eK STARRING * 4 1 
, HAMLIN, CAK 
AND OTHER FAMOUS MANUFACTURERS 
© FINEST WARRANTY PROGRAM AVAILABLE 
* LOWEST RETAIL / WHOLESALE PRICES IN US 
* ORDERS SHIPPED FROM STOCK WITHIN 24 HES 
* ALL MAJO® CREDIT CARDS ACCEPTED 
FOR ALL INFORMATION 


1-600-345-8927 


PACIFIC CABLE co.. INC. 
73252 Reseda Blvd... Dept. 2118 
Reseda, CA 91335 





80C52-Basic microcontroller board. Basic inter- 


er, 32K RAM, 16K Eprom, Eprom programmer, 
5232, expansion connector. Bare board with 
manual, schematics $22.95. B0C52-Basic micro- 
processor chip $25.95. Assembled and tested 
S124. 95. PROLOGIC DESIGNS, PO Box 19026, 
Baltimore, MD 21204, 


JERROLD, Tocom and Zenith “test” chips. 
Fully activates unit. $50.00. Cable de- 
scramblers from $40.00. Orders 1 (800) 
452-7090. Information (310) 867-0081. 


penieen Impulse-Scientific Atlanta 

%. mo yer warranties, also test mod- 

ules for verters. Contact NATIONAL CA- 
BLE, (219) 935-4128 full details. 


Bite a 
' WIRELESS CASLE - IFTS - 


- Amalew TV 
Uika High Gals SORi» 13 Nensabie 18 27 Oke. 


« 55-Channe! Dish System $199.95 
° 36-Channel Dish System §=$149.95 
| © 20-Channel Osh Systom $124.95 


« Coton Commerical Grd Antenna (nod thet) Ad B50 00 
« Yap Ateneo, bomgenett. Griten Tetetg Ave 
| © Cail or write (SAE) tor “FREE” Cataing 


== PHILLIPS- ELECTRONICS 

Dish System P.O. Box 8533 « AZ 85252 
uirerwe (602) 947-7700 ($3.00 Credi al! phone orders) 
WARRANTY SameGrd« Wo « bemrco Erprsi « 000 1s Gaatty Prony 


PROTECT yourself and t from electrical 
shocks. Complete unit 208, 95. SAFETY-UN- 
LIMITED, 1743 Baldwin Road, Yorktown, NY 
10598. S/H $5.00. 


SCIENTIFIC Atlanta 8500 series as low as 
$129.00, Starcom 6 as low as 5149.00. All makes 
in stock. S.A.C. 1 (800) 622-3799. 
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CB RADIO OWNERS! 


We specialize in a wide variety of technical 
information, parts and services for CB radios. 
§ 10-Meter and FM conversion kits, repair books, 


plans, high-performance accessories. Thousands §f 
of satisfied customers since 1976! Catalog $2. 
CBC INTERNATIONAL 
P.O. BOX 31500RE, PHOENIX, AZ 85046 





TEST-Aids for tasting units in full servive mode, 
Starcom Vil, $40.00; Starcom VI, $30.00; Star- 

com DPBB, $50.00; $75.00; Tocom VIP 
5503/5507, $25.00: S.A. call: Zenith, $25.00; N.E. 
ENGINEERING, (617) 770-3830. 


CABLE test chips S-A 8550, S-A 8500 — 310, 
311, 320, 321 ( ) — $33.95. S-A 8580/338 
— $69.95. Tocom 07 VIP — $33.95. Star- 
com 6 — $33.95. Starcom 7 — $49.95. ar 
CODE, PO Box 6426-RE, Yuma, AZ 65366-5426 


OSCILLOSCOPE 50 MHz, Hewlett-Packard, sol- 
id state calibrated, manual $290,00. 1 (800) 
835-8335 9. 


SECRET cable descramblers! Build your own 

descrambler for less than $12.00 in seven easy 

steps. ek pao tere instructions $10.00. Radio 

{ and free descrambling methods 

Fat ox cos! nothing to try included. HARAYWHITE, 
PO Box 1790D, Baytown, TX 77520. 


WIRELESS CABLE RECEIVERS 1.9 TO 2.7 GHz 
30 CH PARABOLIC DISH SYSTEM = =—-$172.90 
30 CH ROO ANTENNA SYSTEM 


30 CH CRYSTAL CONTROLLED SYSTEM $254 95 
SUN MICROWAVE INTL. ENC. SEND $1.96 FOR 


PHOEMIE, 

(602) 230- 1245 

CLARITY 

ORDERS OWLY 1-800-464-4190 CODE 9793 





CABLE converters, retail at wholesale prices. 
Overstock reduction sale. Example ATC-56 
$79.00 ea. Starcom 6 as low as $149.00. All 
makes available. MT. HOOD ELECTRONICS 
(206) 260-0107. 


PREVENT descrambler damage. Don't bite the 
bullet! Sn rsto data blocker $29.95. VID- 
EO CONNECTIONS, 1 (800) 933-3038. 


STARCOM 6, Tocom, Oak, Pioneer, Scientific At- 
lanta, Zenith, as low as $39.00. KABLE KON- 
NECTION (702) 433-6959. 


RECEIVING TUBES 


Le OVER 3000 TYPES IN STOCK! 
° Also hard-to-find transformers, capaci- 
tors and parts for tube equipment. 


Send $2.00 for our 32 page catalog 


| ANTIQUE ELECTRONIC SUPPLY | 
6221 S. Maple Ave.*Tempe, AZ 85263*602-620-5411 | 





CABLE TV, Zenith, Jerrold, Oak, Scientific Atlan- 
ta, Hamiin, Tocom, wholesale to alll ULTIMATE 


CABLE PRODUCTS, (702) 

PCB: Printed circuit board art work made to your 
specifications plotted on — . Multi layer 
and surface component itcuit board 


production available, free Netanain send sche- 
matic to NEGRON ENGINEERING, 159 Garfield 
Place, Brooklyn, NY 11215. Fax (718) 768-4028. 


era oy ee Absolutely the lowest 
prices! Al ooo s. Nobody beats our prices! 
CABLE PRI E CLUB, 1 (800) 377-9742. 


NO 800# — no catalog — no bull! Just the best 
prices on Zenith and SAdescramblers. Also avail- 
able — turn-on kits, call (305) 425-4378. 


PRINTED circult boards. Plated, etched and ma- 
chined to your design. Small runs OK. Call or 
write: SHORE PRINTED CIRCUITS, 36 Fairview 
Avenue, Little Silver, NJ.07739. (908) 747-6300, 1 
(800) 752-1574, Fax (908) 747-6301. 


8 | 


POWER inverter 100% portable 115V AC 12V DC 
1OOW from built in mine able battery 13 Ibs 
$185.00 plus $10.00 S/H. Circuit and brochure 
only $10.00 (Refundable when ordering inverter). 
PROGRESS TECH, 13222 Carolyn St., Cerritos, 
CA 90701. 

PC boards: Professional ane 30 day guaran- 
tee, beat all prices. A & D, PO Box 311, Auburn, Mi 
48611. (517) 662-6633. 

PLATED thru hole printed circuits. $25.00 mini- 

mum. Fast turnaround. For more information call 


AP CIRCUITS, (403) 250-3406 or BBS (403) 
291-9342 (8,n, 1), 


TS 


FAMOUS “FIRESTIK” BRAND CB ANTENNAS: 


AND ACCESSORIES. QUALITY PRODUCTS 


FOR THE SERIOUS CB’er. SINCE 1962 
-FIRESTIK ANTENNA COMPANY 
rae Clee) Ws 
PHOENIX, ARIZONA 85034 





TUBES: “oldest,” “latest.” Parts and schematics. 
SASE for lists. STEINMETZ, 7519 Maplewood 
Ave., R.E., Hammond, IN 46324. 


RESTRICTED technical information: Electronic 
surveillance, schematics, locksmithing, covert 
sciences, hacking, etc. Huge selection. Free 
brochures. MENTOR-Z, Drawer 1549, Asbury 
Park, NJ 07712 


PLANS AND KITS 


FASCINATING electronic devices! Dazers! 


Lasers! Transmitters! Detectors! Free ener y! 
Tesla! Kits‘assembled! AnH. $4.00 (refu 
bla). QUANTUM RESEARCH, 17919-77 aan 
Edmonton, AB. T5T 2S1. 


HOBBY broadcasting’ HAM/CB/ surveillance 
transmitters, amplifiers, cable TV, science, ey 
other great projects! Catalog $1.00. PANAXIS 
Box 130-F9, Paradise, CA 9 967. 





DESCRAMBLER kits. Complete cable kit $44.95. 
Complete satellite kil $49.95. Add $5.00 shi rene 
Free brochure. No New York sales. SUMM 

Box 489, Bronx, NY 10465. 


VIDEOCIPHER II’satellite/scanner/cable/ama- 
pear any tlh evel manuals, modification books, 


soltware. Ca 
6426-RE, Yuma, AZ 


KENWOOD & ICOM service bulletins. 175+ 


pages covering all models. $39.95 a ene te 
$3.00. CODs (602) 782-2316 / FAX (602 


343-2141. TELECODE, Box 6426-RE. Yuma, 
85366-6426. 


FREE! Fabulous catalog of sensational kits. LNS 
TECHNOLOGIES, 20993 Foothill Blvd., Suite 
307R, Hayward, CA 94541-1511. 


SURVEILLANCE, counter-surveillance, secur- 
ae devices. Room and roe monitors, bug de- 

alarms, a anrtinns Send $3.00 for 
caaon HOME VUM CHANDISE, Box 38371, 
Detroit, Ml 48238. 


ROBOTICS, Build-it- Yourself! Hobby, personal, & 
service robot Nees — designs, paris and plans. 
Catalog $1.00, directory $10.00. IPC, Suite 
2s1RE 1019-A Old Monrovia Ad., Huntsville, AL 


33.00. TELECODE, PO Box 
85366-6426. 








WRITE: 4th LIMITED « BOX 32431-RE* COL 


0s 43 
9945 4 OFAN dW3-4d19S—SNWHSLIA \ “4 


Nvuvay nsw? 





2 Build this kit which removes | 
vocals from standard stereo reco 
CD's, tapes or FM broadcasts. £ 
along with the background mu 
Use with any home compor 
stereo. Additional kit adds revert 
cur voice, then moices it with mu 
assembled boards also ay 
oes Peer oe i = —— in 
— er Technolog 14 
citieihhieetbele | indsey Rd. Mt Orab, Ohio 451! 


REMOV 
LEAD 
VOCALS 


me ay 


SURVEILLANCE transmitter kits tune from € 
to 305 MHz. Mains powered duplex, telephon: 
room, combination telephone/room. Ca wil 
Popular Communications, Popular Elec 
tronics and Radio-Electronics book reviews 
“Electronic Eavesdropping Equipment Ds 
sign,” $2.00. SHEFF! ELEC NICS, P 
Box 377785-C, Chicago, IL 60637-7785. 


CELLULAR hackers bible. Theory — hacks - 
modifications — $53.95. TELECODE, PO Ba 
6426-RE, Yuma, AZ 85366-6426. 


SATELLITE TV 


FREE catalog — Lowest prices worldwide, SK) 

VISION, 1012 Frontier, Fergus Falls, MN 56537. 

Sect 334-6455. See full page ad the Shoppe 
ion. 


SATELLITE TV — Doit yourself — major brand: 
discounted, we'll beat everyone's price. Call LAR 
RY (609) 596-0656. 


CABLE 7 
aye We aaa elle) Maes 
FREE CATALOG! 


Hamlin Combos $44, Oak M35B $60 (min. 5), etc 
WEST COAST ELECTRONICS 


For Information: 818-709-1758 
Catalogs & Orders: 800-628-9656 


BUSINESS OPPORTUNITIES 


YOUR own radio station! Licensed/unlicensed 
AM, FM, TV. cable. Information $1.00. BROAD- 
CASTING, Box 130-F9, Paradise, CA 95967. 


LET the government finance your small business. 
Grantsloans to $500,000. Free recorded mes- 
sage: (707) 449-8600. (KS1). 


MAKE $75,000.00 to $250,000.00 yearly or more 

oe _ color Lys ve oe ro). 
it from your home (a | requ 

nkoanalon USA, Canada $2.00 cash seer bro- 

chure, other countries $10.00 US funds. RAN- 

DALL DISPLAY, Box 2168-A, Van Nuys, CA 

91404 USA. FAX (818) 990-7803. 


CONTINGENCY patent licensing. No fees any- 


time. Three decades experience: law, technology, 

negotiations. PROPAT INTERNATIONAL COR- 

PORATION, 441 Summer Street, Stamford, CT 
06901. (203) 325-3344. 


BEST BY MAIL 





Rates: Write Nationa 
OF eee TO ALL 


RETIRE EAALY 1-900-776-3448 CODE AB 5180 Mention 
Code ($6.95). 


BURGLAR ALARMS! WHOLESALE. Send $5.00 For Amaz- 
ae ae Global Security, 


a Oldmill Road, Suite 
Millersville, MD 21408 


BOOKS - CATALOGS - MAGAZINES 


| 2) UNLIMITED 2nd CREDIT FILE! 


CALL: 614-239-8284, Ext. 1 yl 
, OH 43232 
7 * e 4 
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Start a money-making career in 
video/audio servicing! 


Jnly NRI gets you started fast with real-world oui designed around 
state-of-the-art equipment you keep! 


‘'s newly expanded training cov- — 
all the latest advances in home 
2rtainment electronics, then takes 
inside today’s high-tech equip- 
it as you learn to troubleshoot, 
jnose, and service the complete 
ne entertainment system included 
‘our course: 13” color TV, pro- 
mmable VCR, and integrated 
lio rack system. Only NRI makes it 
2asy to start a new career, earn 
t-time income, even start a 
20/audio servicing business of 
ir own! 


ions of dollars of video/audio 
tipment means big opportunity 
you 


res never been a better time to get 
ved in home entertainment electron- 
Experts predict that consumers of 
-o/audio equipment will spend over 326 
ion by 1995 as product manufacturers 
= to fill the demand for increasingly 
histicated technology. 

This explosive acceleration of new 
duct innovation means new opportu- 
es for you in video/audio servicing. 

d NRI prepares you to take advantage 
hose opportunities by giving you the 
lls to troubleshoot and service a full 
we of TV. video, and audio equip- 

nt. 


e most advanced, most 
mplete video/audio training 
er offered! 


ustart with lessons that give you a 
ong foundation in electronics funda- 
ntals, mastering the basic circuits and 
nponents at the heart of today’s 
leo/audio equipment. 

Then you build on that foundation 
you explore the high technology of digi- 
controls, CDs and digital audio tape 
iyers, advaneed TY systems, cable TY, 
‘Rs and camcorders, even 
CPOpPPOCeSssOrs. 

Best of all, you're pre- 
red for the technology of 
lay and tomorrow with 
nds-on train- 
Fidesigned to 
e you invalu- 
le practical 
perience, 
inds-on training 
th this incredi- 
> array of home 
tertainment 
uipment gives 
u the skills you 
ed for success. 
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State-of-the-art equipment 
included in your training makes 
theory come to life 


Only NRI gives you so much real-world 
equipment ... all yours to train with and 
keep! Get hands-on experience as you 
work with a complete, high-tech home 
entertainment system: a 13° color TV 
with remote, a programmable VCR, and 
an integrated remote-controlled audio 
system including AM/FM tuner. 100 watt 
amplifier, CD player, dual cassette play- 
er, turntable, speakers, and audio rack 
cabinet. 

Theory comes to life as you learn to 
perform component-level diagnosis and 
service on advanced technology audio 
equipment ... conduct in-set demenstra- 
tions of TV circuits and components ... 
and discover first-hand how to maintain 
and service today’s commercial VCRs. 

Plus, NRI custom-produced videos 





SEND TODAY FOR FREE NRI CATALOG 





MFM Schools 


McGraw-Hill Continuing Education Center 


@Check one FREE catalog only 





i w@,! 

: it | ear 
1 4401 Connecticut Avenue, NW, Washington, DC 20008 Seo sf 8 
I 

I 





show you in close-up detail how to test, 
troubleshoot, and service TVs and VCRs 
like a pro, 


No experience necessary ... 
NRI builds it in 


You need no previous experience in elec- 
tronics to succeed with NRI. Step by step. 
you accumulate the knowledge and practi- 
cal experience that will make you unique- 
ly qualified for today's opportunities in 
home entertainment electronics. 

You learn at your own pace and on 
your own time. And all throughout your 
training, you have the full support of your 
personal NRI instructor and the entire 


NRI technical staff, 
FREE catalog tells more 


If the coupon is missing, write to 
NRI Schools, McGraw-Hill Continuing 
Education Center, 440] Connecticut 
Avenue, NW. Washington, DC 20008, 





For Career Cpportunities | 
epirores under Cl Hill 





O TV/Video/Audio Servicing O Desktop Publishing & Design 
O Microcomputer Servicing O Electronic Music Technology 
O Computer Programming O Home Inspection 

O Telecommunications CO) Automotive Servicing 

O pc Applications Specialist OQ Basie Electronies 

O Programming in C++ with Windows OO Bookkeeping & Accounting 
Norn (Please print) Age 

Address 1 7 

City State > Aip ) 






MON SIIUOIDG/3 ‘2661 Jaquajdas 


Electronics Now, Seplember 1992 


A Monumental Selectior 





Test/Measurement and Prototype Equipment 
V 





Jameco’s long-lasting breadboards feature screen-printed color coordinates and are 
suitable for many kinds of prototyping and circuit dae Larger models feature a 
heavy-duty aluminum backing with voltage and groun 


Part Dim. 
: " 









Contact Bindin 


JE21 3.25%2.12%5 400 O 
JE23 63:21 8 O 
JE24 650c3.125 130 2 


GoldStar 20MHz Dual Trace Oscilloscope _ 





Additional GoldStar 
Oscilloscopes 


GS904RD 40Mbhz 2 channel 
oscilloscope.......5799.95 
lO}OMbz 3 channel 
oscilloscope ......1349.95 
Call for additional Goldstar 


test equipment 


GS$8100 





24 Hour Toll-Free Order Hotline 
1°800°831 «4242 


Please refer to 
Mail Key 002 


when | 


re ordering 











Jameco Solderless Breadboards 


$4.95 JE25 6.500x4.25 1,660 
6.95 JE26 6875«5.75 21390 
1295 JE27 7.250%7.50 3.220 






| 
* Handheld, high accuracy * Measures AC/DC voltage, _ 
AC/DC current, resistance, diodes, continuity, and 
transistor current gain (except M3900) 
* Manual ranging w/overload protection 
¢ Comes with probes, batteries, case and manual 
M3650 & M4650 only: 
¢ Also measures frequency and capacitance 
M3800 
M3610 
M3900 


3.5 Digit Multimeter .....2$359.95 
3.5 Digit Multimeter se.e0S59,95 


3.5 Digit Multimeter 
with tach/dwell ........----- 959.95 


M3650 «35 Digit Multimeter wi frequency 
& capacitance paige ee ae 
M4650 = 4.5 Digit wifrequency & capacitance 


& data hold wwitch ......00.999.95 
Jameco IC Test Clip Series 
al * Test Clips are designed for temporary 
connections to DIP components 
* Heavy-duty spring loaded hinge provides 
positive contact 
EE Rae p 
JTCIG  16-pin (for 8, 14 & 16-pin ICs) ..$' 





Ing. posts, 
Part Dim. Contact Bindin 





| 
4 $17.95 
4 24.95 | 
4 32.95 | 


JTC20 20-pin (tor 18 te 20-pin ICs) cccceoel 
JTC24 = 24-pin........... rupieetesisceseestesenseed 
The periecct unt for today’s JTC28 28-pin ssesssesateanessneenennnccnrennenneed 
testing and measurement JTCA40 40-pin SSCS CST TTT E ES Re SEE SEETES TERRE EES ol ] 


needs! Fearures include a 6" 


CRT display, and bandwidth 


from (XC to 20 MHz. The 


National and Intel 





EPROMs - for your programming needs 





wet eae MEL: prabee neo | TMS2516.n$4.25 — 276AA-25 vmve$3-A9— 27C2SC-L2 nS 
fuses. power coed: operation. _| TMS 2564 on cecesecees 5.95 ZL7CGA-1S .rveverenee 3695 Z7C25G-15 snsenseneel 
manual. schematics and block | "TMS27 1G .....020000.5.95 27 CEA-25 .creccereeeed.49 27 C25G6-20 ..rcrevee® 
and wiring diagram. It's 1702A ... 395 = Z7CB4-4S .00200200.2.95 27C256-25..........4 
lightweight and portable with — 27OB...rccereceeeeee IF = Z7IZBOTP ..020.2002.49 — 27SLZOTP oreeseeeeed 
a two- yeat warranty. ZIG ciicsserstscerectsse dD ZT UZB-2O..ccvesceress? 95 LF 912-20... cocsesseseel 

27 1G LvccsessscsssseessS2 «ZT NZB-BS cccccevereeesf sl BIS 12-PSccccrcssnerel 
GS7020.......... $399.95 | 27C1G .....ccreccereee 425 DI UZBAK15 ceseesecee4 95S «= Z7CS12-12..crrecceed 

ZT AQ cscarssssecssessesse4s 95. ZF UZBA-20 secovrsees4el 3 2Z7CS 12-15 cccssorreel 


| ZTFZA-2O ssveserreee-4e49 — 2TLZBA-25 cecerrnees3:75 27C512-20 veessrrres6 
| QTB2A-2S ceveececeeee3 49 — 27CV2BD5 cacseeeeecS.75 — 27C512-25 veversaone5 
LT SANAS veceecncee 2-95 — L7ICVIB-25 ceceaaee-7.95 — P7ICOUO-15 ceceneess.9 
QICB2 oneevcccereccses4.95  27TZSCOTP eecececce4.19  27C020-15 seccceec]7 
L776L Me IOS FrSe1s 5.49 27C020-20....15 
| DAA BTS | 27P56 205.29) BTCC BS csecsscseanA 
| QIGSAA20 onsen 3.75 2725625 cscsaannnn..4.89 
A.R.T. EPROM UVP EPROM Erase 





Programmer 
400026 National General Purpose 

Linear Devices Databook ...$19.95 
| 400039 National Logic Databook ssseee 19.95 


400015 Nasional Data Acquisition 
Linear Deviers Databook .....1 1.95 


400104 Nasional Special Purpose | 
Linear Devices Databook ..00.11.95 | 


400044 Nasional LS/S/TTL 
Databook 6 l 4.95 


2350843 (intel Memory Databook s+40024.95 


270645 Intel Embedded Controller 
Processor Databook cocpeovene de 


Additonal databooks avatlable! 





* Programs all current EPROMs in the 2716 
to 27512 range plus the X2864 EEPROM 

* RS232 port * Software included * UV intensity: 6800 UW/CM? 
EPD. .cscsssessssnessonceavesssenesensseet L99.95 DA stsctetacckraiaecteisscesissisacnceeet 
° Partial Listing * Over 4000 Electronic and Comp: 
Components in Stock! ¢ Call for quantity discoun 


* Exases all EPROM’s © Erases | chip in 
15 minutes and 8 chips in 21 min 





1 








CIRCLE 114 ON FREE INFORMATION CARD 





Competitive Prices 


Computer Upgrade P; oducts and Electronic Components 





Upgrade your existing computer system! Jameco will help you ade ae and economically. 


101-Key Enhanced Keyboard Jameco 80386SX Motherboard 
— Tie, © LOMHz processing speed 

| * Baby motherboard (8.5"x13") 
"e) * Zero or one wait state operation 
=) * Suppor up to 16MB of RAM 

 * Intel 80387SX/comparible math coprocessor socket 
* AMI BIOS 
® Sex 16-bit and rwo 8-bit expansion bus clots 


_ This keyboard features 12 function keys, 
ro a eee Does i separate curior and numeric keys. 

Shu LLL | # IBM PC/XT/AT and compatible computers 
* Automatically switches berween XT of AT 

* LED Indicators for Num, Caps, 





and Scroll lock keys. 
© One-year warranty 
SPSS $49 5 EREPAD A ERDEN Consensesnansutdetentberet ms ecuteaeaet eet 


Toshiba 1.44MB 3.5" Internal Jameco IBM Compatible Power Supplies 
Floppy Disk Drive JE1030: JE1036: mw = 
* Ourput: +5V @ 15A,-5V @0.5A, * Output: +5V @ 20A, -5V @ - 7 





i nd co bl Ld 
cate, oS eS higher +12V @55A,-12V @05A 0.5A,+12V @ 8A, -12V @0.5A ul I" 
ades all necessary installation hardware * 150 watts ourput power * 200 warts output power 
MB formatted high density mode * Switchable berween 110/220V * Switchable berween 1 10/220V 
KB formatted low density mode * Built-in fan * Built-in fan 

IH x4°W x 5.9°D (actual drive ae) © Size: 9.5°L x 5.5°W x 4.625°H * Size: 6.5°L x 5.88°W x 6°H JE1030 
-year manufacturer's warranty * One-year warranty * One-year warranty 

« CSA approved * CSA approved Addrtvonal 
CU scscresssesssrsenscesenssserencsessssnesnzssenssseeenssesssssseneee 9 D099 == JEIOS0O — 150 watt PC/XT power supply ssosssssssrsseerscensee 909099 Or encla pi 
Many more upgrade products available! JE1036 —- 200 watt AT power supply...e-ssessesseserseaeeeers 389.95 








tegrated Circuits’ | Memory Connectors IC Sockets 

lo, 1-9 Function _ _Price| PartNo, _ Description __Price | Low Profile Wire Wrap(Gold) Level #2 
0 Fipraereseromerectensirome 41256-1270 256K DIF 120s... 1,69 | DB25P Male, 25- -pin eee oe 65 Part No, Price ___Part No. ___Price 
D2 seccsseessssovescersssssessnneersee «25 | 41256-1590 256K DIP 150 n5someel.59 | DB25S Female, 25-pinsee75 | SLP 5-10 BWW S54 
D4 ssersersereen svevmnvnverreeers «25 | §$41000P-80 IMB DIP 80 nSsmnene5.99 | DB25H Hood sssssesseeseceereee ere) Pts) | Pacers 
i ee ert ene eae ee | 5] 1000710 MAB poly 100ns.......4.49 DB25MH Metal Hood se eg 35 | re 19 24Www ; 1.39 
30 ng | 41256A9B-80 256K SIMM 80ns_.16.95 LEDs 231P 22 2WW 1.69 
B2 ceecccensecrseecresnecenseen 25 | *21000A9A-80 IMBSIPP 8005—-54.95 | ¥C209R TI, (Red) cecucccneome $.14 | 40LP 28 40WW 1.89 
ee ne 42)000A9B-60 iMBSIMM 60ns_.64.95 XC556G T1 34, (Green).....-..16 | 











Peat eeetetsees aee enter 49 | A21000A9B-70 IMBSIMM 70ns-—-59-95 | XC556R — T1 3/4, (Red) -ssvecssrneel 2 
WORD sekiccsseiieccisacvebsianias seve +29 | 421000A9B-80 IMBSIMM 80ns....54.95 | XC556Y T1 3/4, (Yellow) ..0..016 
112 Meee ee 25 =a 


Pa | coop Oe dlc Miscellaneous 


138 SOC ePC PSOE EEE ERED ER OHE ERE REE EEE a9 Com ‘ nents* 
175 $1000 35 po 


193 PPT 59 
244 al -69 Potentiometers 


PAS mneensennneeneenerennnernenneees GD Yahoos available (insert ohms into space marked 







Call or write for your 
FREE Summer Catalog: 
1°800°637*8471 





2s | es Moen 
S74 erveesersserseersnereresneereene OD | 56002. 1K. SK, LOK, 20K. SOK, 100K, IMEG : | 
24-Hour Toll-Free Order Hotline 002 


ear ICs* | 435PXX 3/4 warr,}5 rurn........ §.99 
Lin | 63PXX = 1/2 wart, 1 turn ......... 89 


1°800°831° 4242 


IOP oe ee Rg Transistors And Diodes 











ET sescces one Pr 59 Part No Price Pan No Price $30.00 Minimum Order 
aN — i vn = | PN2222 $.12 IN751 $.15 o FAX: 1+800+237*0948 (Domenc! & 

ussseeseasatsnrmeuisasrensonerse  PN2907 .12— C10GBI_ 65 FAX: 415+592+2503 (escmsciona) S 
DIN weveneececeerererenrereenrcowee AS | IN4004 10 2N4401 15 ee fees CHa Eater S 
IV evereorereerereresovererevmemrrere =E9 | QN2222A 25  1N4148 07 COMPUTER PRODUCTS | | z 
PIN eo oacecaccsorscoccsentendemnccs 49 : : _— ; 1-800-831-8020 (U csmpasees Furcuer | 
23CN 49 | IN4S735) 25 2N3055_——«69 1355 Sh Road ) 00-5 = 
41 CN PebenesHeseeee oot ee renee "39 ! 2N3904 1 > 1 N270 25 >) J oreway a Technical Support: 1*800-83] O84 © 
ASON osssdhaciseecsienceane 9 Switches Belmont, CA. 94002 —_ BBS Support: 415+637-9025 oh 
BON corer 45 | | m 
4B0N oo 45 JMT123 SPDT, on-on (toggle) $1.15 For International Sales, Customer Service, Credit Department and all other o 
12003A ... Mesecrterttarnesetberiisets 69 206-8 SPST, 16-pin (DIP) se+eevee 1 09 inquiries: Call 415*592+8097 berween 7AM-5PM P.S.T. a 
DIAN .cccccccccccecccssecsessersee 2-49 | MPCI21 SPDT. on-aff-on (roggic)..1.19 = 
39 2e seseseseeseeee1-19 | MS102 SPST, momentary | (CA Residenrs please add applicable ales ax.) Terme Prices subject to change without notice. a 
51. ee ee one (push-button) ..ecccseceerenses «ID frems subyect to availabeliry and pro: sale. => 
Eel eensieacciacansdiparssarecsceeasces 45 | Compicte han of terma/warrantics isomeiete 2 

* Call fete listing of [Cs "Addition, ponen ; wpON reyucst. 
for a complete sting of Adaitional com; ct enarheeee © 1992 femece $92 All wademarks are reesstered trademarks of their respective companier 405 


a2 CIRCLE 114 ON FREE INFORMATION CARD 


EASY work! Excellent pay! Assemble products at 
home. Call toll free 1 (600) 467-5566 Ext. 5192. 


HOME assembly work available! Guaranteed 
easy money! Free details! HOMEWORK-R, Box 
920, Danville, NH 03819, 


MONEYMAKERS! Easy! One man CRT rebuild- 
Een ialert $6,900.00 rebuilt. $15,900.00 new. 

1909 Louise, Crystalake, IL 60014. (615) 
477-8655. FAX (615) 477-7013. 


EDUCATION & INSTRUCTION 


F.C.C. Commercial General Radiotelephone li- 
cense. Electronics home study. Fast, inexpen- 
sive! “Free” details. COMMAND, D-176, Box 
2824, San Francisco, CA 94126, 


ELECTRONIC engineering. 8 volumes com- 
plete. $109.95. No prior knowled e required. Free 
brochure. BANNE TECHNICAL BOOKS, 1203 
Grant Avenue, Rockford, IL 61103. 
BIOMEDICAL newsletter explains ultrasound, 
cardiac computers, lasers, etc. Four posinaid is- 
sues $20.00. PNP, Box 70, Brooklyn, NY 11204. 
(718) 637-9349 ext. 33. 


Free Sample! 

Antique Radio's = 

| Largest Circulation Monthly. | 

| Articles, Ads & Classifieds. — 

6-Month Trial: $15, 1-¥r: $27 ($40-1st Class). | 
A.R.C., P.O. Box 802-L9, Carlisle, MA 01741 





WANTED 


INVENTIONS! new products/ideas wanted: call 
TLC! for free informationinventors newsletter. 1 
(600) 468-7200 24 hours day - USA/Canada. 

INVENTORS: We submit ideas to industry. Find 
oul whal we can do for you. 1 (B00) DEA. 


CABLE TV DESCRAMBLER:! 
BEST BUYS Saad SERVICE 


GULLET PROOF TV TESTED 
WANT TO BUY: 


| Must be reasonable price. 


FREE Catalog Dealers Wanted 


Muld-Visien (402)331-3229 800-835-2330 
Electronica™ 2730 $O.123rd Cu#126 Omahs, NE 68144 





INVENTORS 


INVENTORS! Can alent and profit from your 
idea? Call AMERI AN INVENTORS CORP. for 
free information. Serving inventors since 1975. 1 
(800) 338-5656. 
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Electronics Now, een 1992 


BUY BONDS 


= 


Fae le 
I SRT 


JERROLD HAMLIN OAK ETC 


CABLE TV 
wy acyH UY =] 


eee Oe) mage 
* Compare our Low Retail Prices! 
*« Guaranteed Prices & Warranties! 
Oe emery ee eM eele (Fo 
itt] Meee A Se be 
4080 Paradise Rd. #15, Dept RE9S2 
renee Las Vegas, NV 89109 
For all other information ee 


CABLE TV DESCRAMBLERS 


* CONVERTERS 


and ACCESSORIES. 
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PANASONIC, JERROLD, OAK, 


PIONEER, SCIENTIFIC ATLANTA 
AND MORE. LOWEST PRICES. FREE CATALOG. 


CABLE READY (800) 234-1006 


PAY TV AND SATELLITE DESCRAMBLING 
—s <a == 1992 EDITION ALL NEW 


1992 Eton undtes test Greets, Tat-ocs. Sypannes Gules, Bags. ack 
Ps ratrisid | 


cotert Puss sec & Mac Fixes, Only $1 53 VI Airs 

5 4 Pay Ti acd Sates Desccecting Vor 1 (Be 

on), SSS. TS Es oe ee 9 ee 0S ee on $3 95 

Spats Systems ovate $600 $12.55 (52) Any 3909 35 or SS BS Soa 

Sees Fees Wiesy end bees oo op to te on Ph Se 9 St ee 

Everytinng wt hare inctading wiles, $10.95 New Catatog §1 
Scrambling News, 1552 Hertel Ave., 


Buttalo, NY, 14216, eee eee 874-2088 
Su ee! 
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4 ELECTECH / 
CABLE T.V. DESCRAMBLERS 
* All quality brand names - 

* All fully guaranteed + All the time - 
Knowledgeable Sales Service Department 
FOR FREE CATALOG 800-253-0099 


MC /COD/ViSA 
NO FLORIDA SALES 





TER SSeS 


WORLDWIDE CABLE 


* BASE BAND * PIONEER 
* TOCOM * ZENITH 
* SCENTIFIC ATLANTA + OAK 

* JERROLD * HAMLIN 


1 800-772-3233 
1291 A POWERLNE ROAD, SUITE 109 
POMPANO BEACH, FL 33068 











Courteous Service « Discount Prices + Fast Shi 


ALL ELECTRONICS COR 
Mail Order Electronic Parts And Supplie 
P.O. Box 567 « Van Nuys, CA 91: 
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Automotive cigar lighter plug with replaceabl 

5 amp fuse. Qualty, retractable coil cord exter 
to approximately 6 feet. Terminates with a 5 pin 
pug which can be cut-on. Iceal for battery char 
of running 12 Vor devices from a car . 


= $430 onch 
VERY Een ti DEAL - 17 VD 


CAT# CLP-1a8 
10 for sie 50 


210 MA WALL TRANSFORME, 


New 17 Vdc, 210 ma wall transformers. a 
6 fh cord. Unusual co-axial device on a 
end of cord can be cul off and used 


for another application 
Large quantity available, Be? 
a” 
100 for $1.25 each 
1000 for $1.00 each $450. 


CATs DCTX-1721 
Monoral Graphic Equalize 








| Five band monoral Graphic equalizer. Allows use o 


one source for background music and music-on-ho! 
Allows you to equalize and adjust the volume of om 
without changing the other. Useful in any applicatio 
where equalization of a monoral source is desirable 
RCA jack inputs and outputs. Removable metal cor 
cover to prevent tampering. 6.75" X $5.75 X 3.125" 


CATs EQ-1 $4500 | 


LCD DISPLAY 
40 Character X 2 Line 





Optrex # DMC40218 of Hitachi # LMO1BL 
Built-in controller and drivers. 4 or 8 ba operatio 
5 Vdc power, Display size: 6.05° X 0.7" Modules 
7.12 X% 1.34". Character size: (5 X 7 dots) 3.2m 
4.85 mm. Data sheets and instructions availabh 


CAT#LCD.3 $4500 5 





ph date dete 
EAG. inc. “Smart Force*™ 
#LPS15-1-3. Input: 15-25 Vdc 
Output: 80-100 Vao@ 400 Hz. 4.1 ma. 
Designed to power electroluminescent 
lamps and giow-strips. Can be used in any applica! 
where low current, high frequency AC = desired. 


1.25" X 0.85" X 0.95". CAT#INV-3 


10 for $20.00 $250 
TOLL FREE ORDER LINES 
1-800-826-5432 
CHARGE ORDERS to Vina, ManterCard or Diacow 


TERMS: Minimum order $10.00. Shpping and hanedlir 
for the 48 continental U.S, A. $3.50 per order. All othe 
including AK, Hl PR or Canada must pay full shipping 
Al orders dalvered in CALIFORNIA must include ata 

los tax (7.25%, 7.5%, 7.75%, 8.25% 85%) Quant 

Limted NOC 0.0 Pnees sutvect to change wiouf not 
Call or Write For Our 
FREE 64 Page Catalog 
(Outside The U.S.A. Sand $2.00 Postage’ 


ALL ELECTRONICS CORP. 
P.O. Box 567 « Van Nuys, CA + 91406 














CIRCLE 107 ON FREE INFORMATION CARD 


WHY RENT? 


tsi 
DESCRAMBLERS 


JERROLD - OAK « HAMLIN - ZENITH 
ae) See esata ee Nie ar.) 
READY-TO -SHIP! 


6 MONTH WARRANTY! ABSOLUTELY 
DWEST WHOLESALE / RETAIL PRICES! 


MASTERCARD - VISA - AMEX - C.0.D. 
FREE COLOR CATALOG! 


(800) 950-9145 








FREE CATALOG 


» CABLE T.V. BOXES - ALL TYPES - 
. LOW PRICES - DEALER PRICES - 


ACE PRODUCTS 





1-800-234-0726 


DESCRAMBLERS | 











ORDER TOLL FREE 
1-800-228-7404 
DON'T FORGET 10 ask asout our 
FREE catatoc wi auvinc cuipe 
FRIENDLY, PROFESSIONAL SERVICE 


30 DAY MONEY BACK GUARANTY 
BEST F a eae SERVICE 
3 pean | (cop 


oe tte | 





CABLE TV 
DESCRAMB LERS 


5 CATALOG 
GUARANTEED BEST PRICES » IMMEDIATE SHIPPING 

M.K. ELECTRONICS, 
VISAS 63627 Pines Blvd. Suile 276 Mun tears) 
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CABLETRONICS 


CONVERTERS 


ADD $10.00 FOR VARISYNCH 


*Refurbished as New 


shipping any cable descrambiing unit to 
anyone residing In the state of california 
Prices subject to change without notice. 


|Please Print 


‘Name 


| Address_ City 

| State Zip Telx( 

1] Cashier's Check 
Ovise Ome cce# Exp. Date 


CO Money order Ocop 


1-4Unlte 5 Unite 10 Units 
PANASONIC TZP 145 $88.00 $75.00 $70.00 | 
STARGATE 2000 $79.00 $69.00 365.00 
*HAMLIN MCC 3000 $25.00 $19.00 $15.00 
ADD-ON DECODERS 
SB-3 (NEW) $50.00 $45.00 $43.00 
*SB-3 FACTORY $45.00 $39.00 $35.00 
SA-3 $56.00 $50.00 $45.00 
DTB-3 $65.00 $55.00 $50.00 
KNI2A-2 or 3 $49.00 $45.00 $40.00 
*HAMILIN MLD 1200-3 $49.00 $40.00 $35.00 
*ZENITH SSAVI $165.00 $149.00 $125.00 | 
SA-DF $159.00 $139.00 $125.00 
COMBOS 

|} JERROLD DPV7 $299.00 $149.00 $239.00 
JERROLD DPBB $319.00 $259.00 $249.00 
SA8580 COMBO $299.00 $225.00 $215.00 
|*JERROLD DRX-3-DIC $165.00 $105.00 $89.00 
| JERROLD DRZ-3-DIC $175.00 $115.00 $99.00 
*OAK M35B $45.00 $35.00 $30.00 
}/HAMLIN SPC 4000 3M $50.00 $44.00 $44.00 


PRI 





DECLARATION OF AUTHORIZED USE-I, the undersigned, do hereby declare 
under penalty of perjury that all products purchased, now and In the future, 
will only be used on TV systems with all applicable federal and state laws. 
FEDERAL AND VARIOUS STATE LAWS PROVIDE FOR SUBSTANTIAL 


CRIMINAL AND CIVIL PENALTIES FOR UNAUTHORIZED USE. 
Dato Signed 


Cabletronics 

9800 D Topanga Canyon Bivd., Suite 323, 
‘Chatsworth, CA 91311 

For Free Catalog, or to place an order call 
(800) 433-2011 « FAX (818) 709-7565 
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This fire is out. 


Electronics Now, September 1992 


Only you can prevent forest fires. 


A Public Service of the USDA Forest Service 
aA and your Sue Foreser 





| HARDWARE HACKER _ 


Whole Earth Review. There are 
bunches of independent and non- 
profit inventor's organizations out 
there. One | can heartily recom- 
mend is Ed Zimmers /Inventor-En- 
trepreneur Network. For other 
regional sources, check out the 
Encyclopedia of Associations that 
you will probably find at your local 
library. 

No, | just do not know of anyone 
anywhere who is dumb enough to 
buy raw, unproven, or undeveloped 
ideas. But | do know of several 
someones who sometimes might 
be interested in looking at tightly 
targeted products if those products 
are now in their pre-production pro- 
totype stage and currently under ac- 
tive end-user beta testing. 

For instance, Mark Gottleib of 
Design Tech International is looking 
for innovative approaches to low- 
end consumer electronics, es- 
pecially for those items that can be 
blister packed and need no con- 
sumer smarts to use. 

Dennis Carper of Redmond Ca- 
ble is seeking tested and proven 
interconnect and adaptor products 
that clearly solve obvious and well- 
defined problems. 

John Simonton of PAIA (and a 
frequent author in Electronics 
Now) sometimes seeks out items 
with kit possibilities, especially if 
they are related to MIDI or elec- 
tronic music. 

And Steve Ciarcia of his Micro 
Mint is occasionally interested in 
any embedded processor applica- 
tions—if they are unique. 

Besides my own PSRT RoundTa- 
ble on GEnie, you might also want to 
check out their HOSB, short for 
Home Office and Small Business. 
I've also formed my loosely knit 
Synergetics Consultants Network 
that centers on our voice helpline. 
Give me a call if you need more 
information. 





New tech lit 

From Texas Instruments, seven 
pounds of revised linear data books. 
Volume | is on op-amps; volume Il is 
on A/D, DSP, and video; and vol- 
ume Ill is on voltage regulators and 


really oddball stuff. 

A pair of very readable ne 
books: The Irumphs and Tnals of: 
Organ Builder, by Jerome Mari 
owitz, CEO of Allen Organ, and pul 
lished by the Vox Humania Pres: 
Among the other things, it revea 
how trivially easy it is to have ar 
technically solid and perfectly vali 
patent busted in court. Just be 
cause some epsilon minus does nc 
happen to like you. 

Plus Accidental Empires by th 
pseudonym Robert X. Cringle, 
newly published by Addiso 
Wesley. Subtitled How the boys « 
Silicon Valley make all their million: 
battle foreign competition, and st 
can't get a date. This book has 
double handful of very funny one 
liners in it. But otherwise it read 
like something that Cringley woul 
write. 

I've found very few trade journal: 
devoted to electronic servicing 
One useful new one, though, i: 
MSM, the Magazine of Servic: 
Management. The magazine puts i 
big emphasis on computer servici 
and identification of sources fo 
printer and disk-drive replacemen 
parts and assemblies. 

A great collection of navigatior 
books, GPS (global positioning sat 
ellites) and otherwise, is offered by 
the Navtech Information Service 
And a new Spread Spectrum Scene 
labor-of-love newsletter has recently 
started publication. 

Two firms apparently still offer tor 
octave generators and other classic 
electronic organ chips. The first is 
Fistell Microelectronics and the 
other is Keyboard Systems. The lat- 
ter also builds workaround replace- 
ment modules for chips that are 
truly unavailable. 

Turning to some of my own prod- 
ucts, yet another obvious and major 
product selling resource is my re- 
cently improved /ncredible Secret 
Money Machine II. The autographed 
copies are available per my nearby 
Synergetics ad. 

As usual, | have gathered many of 
the resources mentioned together 
into the Names & Numbers or the 
Product Marketing Resources side- 
bars. Be sure to check those out 
before you use our no-charge tech 
helpline or call for a free hacker se- 
crets brochure. R-E 


ATV DOWNCONVERTER | 





continued from page 84 


‘ovided for you to make your 
vn board, and the parts-place- 
ent diagram is shown in Fig. 


First install resistors RI-R13, 
nd R15—-R17. Next, install all 
apacitors except the chip ca- 
acitors and C10. Install mixer 
(1, and then wind and install 
pils L1, L2, L3, L5, L6, L7, L8. 

Coils L1, L2, and LS are three 
arms each of 20 AWG tinned 
rire wound around a No. 8 
crew as a form (see Fig. 5) and 
nen stretched toa length of 0.3 
nch with the turn spacing 
venly maintained. All three of 
hose coils must be tapped as 
hown in Fig. 5. The lead from 
1 (which can be coaxial 50- 
‘hm line) has its center conduc- 
or soldered to L] at turn from 
he grounded end. Resistor R5 
s soldered 1% turns from the 
nd of L2 that connects to R6, 
27, and C8. Coil L3 is tapped at 
turn from the grounded end. 

Coils L6 and L7 are 8 turns 
‘ach of 22 AWG enamelled wire 
vound on a No. 8 screw. The 
icrew is removed after winding 
he coil. Coil L8 is 9% turns of 
22 AWG enamelled wire, wound 
he same way as L6 and L7. 
dowever, after winding, the No. 
3 screw is removed and a ferrite 
‘uning slug is screwed into the 
vinding as shown in Fig. 5. RF 
*hoke L5 is installed as if werea 
resistor. 

Install Q2, Q3, Dl, D2, and 
D3. Now install the chip capaci- 
tors. Chip capacitors require 
special installation pro- 
cedures—and they all mount on 
the solder side of the PC board. 
Figure 6 shows where all of the 
chip capacitors, ClO (which 
we'll get toina moment), andQ1 
are mounted on the solder side 
of the board. As for the chip ca- 
pacitors, first tin the areaon the 
PC board where a chip is to be 
installed. Then hold the chip in 
place with the tip of a small 
screwdriver or tweezers and 
tack solder one side. After it’s 
tacked in place, fully solder both 
sides of the chip. 

Now install Q1, whose long 
lead is the drain. Make sure you 


use a grounded iron and work 
in a static-free area. Treat Ql as 
you would a delicate CMOS IC. 
The tuning potentiometer (R14) 
can be mounted in different po- 
sitions for added flexibility; it 
can be mounted off the board 
for remote tuning purposes. 

Make sure all holes marked 
“G”" in Fig. 4 have jumper wires 
passed through them and sol- 
dered on both sides of the PC 
board as shown in Fig. 7. Also, 
both sides of the board must be 
grounced together with copper 
oil tape, also as shown in Fig. 7. 
Once the tape is in place, solder 
both sides. 

Next make capacitor ClO. 
Take a small square of G-10, 
0.062 material (the same as the 
PC board material) and trim it 
toa “%e-inch square. Install iton 
the solder side of the board as 
shown in Fig. 8. Connect coax- 
ial 50-ohm cables to J1 and J2, 
and DC power leads to D3 and 
ground. Set trimmer capacitors 
Cl, C5, and C6 to about 20% of 
maximum, and set C9 to about 
80% of maximum. If you use 
R14, it can be set halfway. If R14 
is not used, R10 should be tem- 
porarily connected toasupply of 
about +8 volts. Figure 9 shows 
the authors prototype. 


Tune up 
Tuning consists of peaking 


the tuned circuits for best re- , 


ception. Using a frequency 
counter connected across R12, 
adjust C9 for a nominal fre- 
quency of 370 to 375 MHz. If 
installed, R14 should vary that 
by about + 15 MHz. If R14 is not 
installed, O to +12 volts applied 
to R10 should do the same. The 
oscillator might stop ifless than 
2 volts is applied to R10—which 
is acceptable as long as you can 


obtain a frequency range of 30 | 


MHz. 
Connect the converter to a TV 


set tuned tochannel3andtoan | 


external antenna for ATV recep- 
tion. Find a signal and peak LI, 
L2, and L3 for the best picture. 
You can also use an RF signal 
generator tuned to 435 MHz if 
no on-the-air signal is available. 
As a last resort, you can also 
peak LI, L2, and L3 on noise. 
It is also possible to experi- 


mentally peak the converter on | 


UHF channels 14, 15, or 16 if no 
other signals are available. Set 
C9 for a L.O. frequency of 
around 410 to 420 MHz. Note: 
This is only to see if everything 
works if there's no other way to 
obtain an ATV signal and you 
have no access to a signal gener- 
ator. You will later have to re- 
peak the converter to 420 to 450 
MHz. 

If a sweep generator is avail- 
able, simply peak the converter 
for a response as shown in Fig. 
10. By trimming C10 (use a file 
on the edge of it) you can also 
experiment with the coupling 
and resultant bandpass shape. 
You can also do this with a cali- 
brated RF signal generator and 
a receiver and/or RF voltmeter, 
but this will take more time. 

The converter should be 
mounted in a weatherproof 
metal box, if outdoor use is in- 
tended. A metal box reduces 
stray signal pickup, and also 
protects the converter from 
damage. 

If you will be remote-tuning 
the converter (as was shown in 
Fig. 3), the converter should be 
mounted right at the antenna 
or very close to it. That permits 
a short cable from J1 to the an- 
tenna, reducing signal losses. 
The converter can then be 
mounted as far as 300 feet from 
the TV monitor. R-E 


__ DRAWING BOARD 


_ continued from page 96 





case, you should trim the level be- 
cause the circuits we'll be building 
expect a 1-volt signal. 

The only other thing to notice 
here—there just isn't much to the 
circuit at all—is that the video signal 


being fed to the base of the tran- g 
sistor is related to both positive volt- $ 
age and ground through RiandR2. 
The circuit is going to run on a requ- ® 
lated 5-volt supply; it must be & 
steady because the levelofthesup- 
ply voltage is going tohave aneffect & 
on the level of the video. Wire up the g 
circuit shown in Fig. 4 and get the & 
video source in place. When we get $ 
together next time we'll start de- 
signing some kind of circuit to screw 

up the signal. R-E i099 


THE ELECTRONIC GOLDMINE 


All major brands carried 
* JERROLD, *TOCOM, *ZENITH 
*GENERAL INSTRUMENTS 
}* SCIENTIFIC ATLANTA, *OAK 
|*HAMLIN, *EAGLE, *PIONEER 
7th Year in business. Thank You 
Member of Omaha Chamber of Commerce 
}1 Year warranty on new equipment 
130 Day money back guarantee 


Electronics Now, September 1992 


CIRCLE 53 ON FREE INFORMATION CARD 


‘Orders shipped from stock within 24 hours | 
CALL TODAY FOR A FREE CATALOG | 








ADVERTISING INDEX 


Electronics Now does not assume any responsibility for errors that may appear in tt 
| index below. 
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Gernsback Publications, Inc. 
500-B Bi-County Blvd. 
Farmingdale, NY 11735 
1-(516) 293-3000 

President: Larry Stechler 


For Advertising ONLY 
516-293-3000 
Fax 1-516-293-3115 
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ee Now 
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You want a T 
bargraph & a full 

range counter — tii," Ta , 
Optoelectronics “in, ay | 


etch 


can deliver! tos, 


’ Now for a limited time only, $160. 
off the list price. for our Full Range 
Model 2810 with bargraph — plus: 


/ \° Full range -10Hz to 3GHz. 
¢ LCD display (daylight visibility). 


m=, ° Irue state-of-the-art technology 
with the high speed ASIC. 


Je NiCads & Charger included. 
e Ultra-high sensitivity. 
¢ 4 fast gate times. 
e Extruded metal case. 
¢ Compatible with MFJ207. 


Suggested options 
TA100S: 
Telescoping Whip Antenna 
CC30 
Vinyl Carry Case 
BL28: 
EL Backlight for use in roomlight and low 


TCXO 30: 
Precision +0.2ppm 20 to 40°C temp. 
compensated time base ...............5100. 


Universal 
Handi-Counter™ 

Model 3000, $375. and 
Bench Mode! 8030, $579. 
Both offer frequency, 
period, ratio and time 
interval. 








Call for free catalog - Factory Direct Order Line: 
5821 NE 14th Ave. © Ft. Lauderdale, FL 33334 
5% Ship/Handling (Max. $10) U.S. & Canada. 
15% outside continental U.S.A. 


i (305)771 -2050 « FAX (305)771 -2052 Visa and Master Card accepted. 


CIRCLE 164 ON FREE INFORMATION CARD 


Within budget. 
Vithout compromise. 


Get more of what you 
want in a 61/2 digit DMM 
for just $995. 


The HP 344014 gives you more 
performance than any other DMM 
for the price. More resolution. 
Better accuracy. The highest read- 
ing speed. Fastest throughput. And 
widest AC bandwidth.. 





It has more standard features. 

Like HP-IB, RS-232 and built-in 
SCPI commands for more system 
flexibility. Plus ten extended func- 
tions including continuity, diode 
test, limit test, reading hold, dB and 
null to give you greater flexibility 
on the bench. 


What more could you want? 
The HP 344014 also comes with 
a 3-year warranty, standard. 


“OD For more information, or same- 
day shipment from HP DIRECT, 
call 1-800-452-4844". Ask for 

Ext. TB26. And we'll send you 

a data sheet. 


_ HP-34401A Digital Multimeter 
DC Accuracy (1 year) 


AC Accuracy (1 year) 
Maximum input 
Reading speed 
Resolution 





* U.S. list price 
In Canada call 1-S00<387-3867, Dept. 434 


There is a better way. 
i; HEWLETT 
PE PACKARD 





© (8! lewtett-Packand Co TMLIDLEVIVHE 


CIRCLE 176 ON FREE INFORMATION CARD 


